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PREFACE TO THE FIRST EDITION 


“Behold, O Lord, for I am in distress, my bowels are troubled.” 
Lamentations, i, 20. 
‘* My liver is poured upon the earth.” 
: Lamentations, ui, 11. 
Durine the last thirty years it has become more generally 
recognized that many forms of disease of the bowels exist and are 
caused by entirely different agents, although the outward signs 
and symptoms may closely resemble one another. 

Many of the organisms responsible have now been classified and 
studied extensively ; their life-histories have been worked out and 
therapeutic agents which act directly upon them discovered. The 
present is therefore an opportune occasion to digest and review 
the existing knowledge on the dysenteric diseases and to assess in 
some measure the value of the different forms of treatment which 
have been elaborated. 

It is felt that there is a real need for a comprehensive account 
of the dysenteries, the various forms of colitis, sprue, helminthic 
diseases, and the different diarrhoeas which form such a complex 
‘assembly in general and consulting practice. In addition to 
dysenteries, there are many affections of the colon—the various 
and enigmatical forms of colitis, by no means peculiar to warm 
countries—which bulk largely in practice and upon which a great 
deal of more accurate information is much to be desired. _ 

It is with the aim of stimulating research upon these unsolved 
problems and with the idea of utilizing the comparative method of 
study—comparing the known with the unknown—that this work 
has been taken in hand. Much of the information which is made 
available in this book exists already widely scattered throughout 
the literature. 

- The differential diagnosis of the various forms of colitis from the 
‘better known forms of dysentery is one which confronts the 
practitioner in the tropics almost daily ; but it is necessary to 
state that this book, although it embraces a number of conditions 
which are generally regarded as ‘‘ tropical,’’ has not been under- 
taken solely from that specialized viewpoint ; rather has it been 
written from the standpoint of general medicine. In hardly any 
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other branch of the medical art are the niceties of differential 
diagnosis so important. It is, for instance, a gross error to diagnose 
and treat acute bacillary dysentery, or acute colitis, as intestinal 
amoebiasis, and therefore to inject large doses of emetine—a 
particularly toxic drug. 

Having been engaged more or less continuously for over 
thirty years in the study of this subject from the bacteriological, 
pathological and clinical aspects, I have drawn largely from my 
own records ; indeed I have endeavoured to make this book the 
outcome of a life’s study. As an example, the numbers of cases 
studied at the Hospital for Tropical Diseases in the preparation 
of the clinical section of this work are as follows :— 


Chronic bacillary dysentery 107 

Amesbic dysentery etney diagnosed) 535 

Sprue ie : 423 (males 265, 
Ulcerative colitis .. ~ eA .. 42 females 158) 
Polypus.. 8 8 i .. 14 

Polyposis .. eT ce ae 4 

Mucous colitis bi te os .. 116 

Intestinal tuberculosis .. oe ss 13 

Intestinal bilharziasis .. sss 5d 15 

Gall-bladder diseases ae oe .- 30 

Duodenal ulcer... ss <i .. 40 

Appendicitis sh ais ig .. 73 

Diverticulitis ici oer ne os 17 

Gastric ulcer a ee axis .. 12 


The more technical aspects, the zoological description of the 
intestinal protozoa and bacteria, the methods eniployed in their 
cultivation and recognition, and various other details are gathered 
together in the form of an appendix, in the compilation of which I 
have received the loyal co-operation of my friend and Technical 
Assistant, Mr. W. J. Muggleton, with whom I have been closely 
associated for the past twenty-eight years. 

My best thanks are also due to Drs. W. E. Cooke, F.R.C.8.I., 
and J. N. Strauss, M.R.C.P., for many kindly suggestions in the 
preparation of this work. 

Purtip Manson-Baur. 


149, Harley Street, 
London, W.1. 
January, 1989. 


PREFACE TO THE SECOND EDITION 


SincE the publication of this work three years ago serious and 
vital events have taken place which have disturbed and too often 
barbarously checked the ordered progress of scientific thought and 
work. Though the horrors of mechanised warfare have changed 
the tenets and habits of men, they have in no way altered the 
inherent nature of pathogenic organisms and the ravages of 
disease. These remain, as ever, inevitable accompaniments of 
war and a menace to raankind, so that it is only reasonable to 
expect that dysenteric conditions will play as great a part in the 
outcome of this world conflict as they did in the similar catastrophe 
a quarter of a century ago. 

As I have been actively engaged in the investigation and 
treatment of the dysenteries since 1909, it fell to my lot to benefit 
by an unexampled experience of these diseases in the Middle Kast 
during the whole period of the last war. The results of these 
laboratory investigations and their clinical application in times 
of war and peace, set forth in these pages, were prefaced by 
special researches undertaken on dysentery and sprue in Fiji and 
Ceylon during the years 1909-1918. 

Though no vital alterations have been made in the general 
arrangement of the book, mention is made of the many improve- 
ments effected in treatment, especially the introduction of 
sulphaguanidine in bacillary dysentery. In view of the recent 
new light on the etiology of the sprue syndrome and the relation- 
ship of this interesting symptom-complex to the steatorrhoeas and 
fat absorption, a new chapter on pellagra has been inserted, a 
better understanding of the complexities of this nutritional 
disorder having shed much light upon the group of diseases with 
which it has many aspects in common. | 

The demand for this second edition has been evoked by the 
present cataclysm as well as by the necessity of including many 
advances in etiology, diagnosis and treatment which in the 
interval have become available. Itis hoped that, by their timely 
publication in an easily-assimilable form, the volume may become 
helpful to all in the armed forces or medical services at home or 
abroad who may be called upon to treat the many varied and 
puzzling phases of the dysenteric disorders. With this end in 
view I have tried by every means in my power to make this 
revision as complete’ as possible. In so doing I have been 
encouraged by the generous reception afforded by the profession 
to the first edition of the work. 

Puitip Manson-Baur. 
149, Harley Street, W.1. ) 
February, 1942. Vili 
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INTRODUCTION 


By J. JoHNston ABRAHAM, C.B.E., D.S.O., F.R.C.S. 
Author of ‘‘ The Surgeon’s Lcg,’’ ete. 


Txis is a book that needed to be written, and the wonder is that 
such a work had not been attempted before. Probably the 
reason is that it required an experience both of European and 
tropical diseases of the alimentary tract such as few possess, 
coupled with an industry in collecting and tabulating what has 
been written on the subject in scattered papers in several languages 
that would daunt all but the most intrepid. Dr. Manson-Bahr 
possesses both the experience and the courage to tackle this task. 
He has done so in the book before us, and the profession accor- 
dingly owes him a debt of gratitude. 

The history of the differentiation of the dysenteries is an 
important one. The dysentery amceba was discovered by Lésch 
in 1875; and the dysentery bacillus by Shiga in 1898. This 
time-lag has been unfortunate, since it has produced a general 
belief in the minds of many that all dysenteries in the tropics must 
be ameebic, while it is still not fully recognized that bacillary 
dysentery is of the two the more widespread and important. 

This was especially so in the Great War. It was bacillary 
dysentery and not the Turk that drove us out of Gallipoli. With 
proper precautions we should never have had an epidemic of 
dysentery there, for the disease is a fly-borne one, as Manson-Bahr 
proved in Fiji in 1911. To make things worse, the outbreak in 
Gallipoli was treated as amoebic dysentery, with disastrous results, 
many lives being lost through this diagnostic blunder. It 1s a 
distressing thought upon which one does not care to dwell. 

Luckily, by the time the remnants of the troops came back to 
Hgypt, the mistake had been discovered, and throughout the 
Sinai campaign the elaborate precautions taken to prevent fly- 
breeding protected the great base camps from any further out- 
break. This was a very remarkable feat when one considers that 
at Kantara on the Suez Canal there were one hundred and twenty 
thousand men with no sanitation exdept field latrines, and that 
British, Colonial, Indian and Kuropean troops were all camping 
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alongside one another. None the less, the military mind still clung 
to the idea that amcebic dysentery would be found endemic in 
Indian troops, and all sorts of absurd regulations were made about 
‘hospital trains and every difficulty put in the way of transporting 
troops through Italy to the Western front. 

A knowledge of the dysenteries is of increasingly great diagnostic 
importance to all practitioners of medicine both at home and in 
the tropics. For, as the time-distance between countries decreases 
and people travel more and more, the risk of infection mathe- 
matically increases, and we may expect to see more and more 
diseases, once confined to the tropics; in every-day practice 
in Europe. 

There is, however, no likelihood of amcbic dysentery ever 
becoming endemic in the British Isles, owing to the excellence of 
our sanitary arrangements, but a knowledge of. the dysenteries is 
essential if one is to understand the extent and treatment of 
colitis, enteritis and other similar abdominal diseases, and the 
wonders that can be done by the proper utilization of the modern 
drugs now at our disposal should be familiar to all. 

Dr. Manson-Bahr’s treatise is a mine of information on these 
subjects. 


DYSENTERIC DISORDERS 


CHAPTER I 


METHOD OF PROCEDURE IN INVESTIGATING A CASE 
OF DIARRHEA OR DYSENTERY 


In the complete investigation of the causes of acute and chronic 
diarrhoea and the many diverse conditions which border upon dysenteric 
disorders, it is necessary to bring into play most of the resources at 
_ the disposal of the modern physician ; elucidation of a case, therefore, 
-\ requires an extensive knowledge of medicine in general. 

: In Table I will be found a list of the known causes of diarrhoa in 
~ adults and children, but to describe all these in extenso would entail 
* the compilation of a complete medical textbook. This is far from being 
., the object of the table, which is designed as a means of conveying to 
' practitioner and student the wide range of the subject, and of suggesting 
details to which his special attention should be directed. In Table II 
are classified the different steps, in due order, which should be under- 
_ taken in the investigation of a patient suffering from diarrhoea or 
* dysentery. 

‘The special diseases with which this book deals are those which, in 
some form or other, fall into the dysenteric syndrome, and these 
demand special laboratory methods to establish a diagnosis. The 
main interest of the book centres round the subject of the dysenteries 
and colitis, and within it diagnosis and treatment are handled at some 
length with the idea of assisting the specialist, practitioner and student 
to obtain an insight into an admittedly complex subject. 


TABLE I 
CLASSIFICATION OF THE CAUSES OF DIARRH@A 
IN ADULTS 
Primary diarrhea. 
Diet. 
Constipation: 


Changes of climate, or weather. 

Irritants taken with food—mushrooms, mercury, arsenic, or ptomaine 
poisoning. 

Alterations of intestinal secretion or absorption. 

Acute and chronic dyspepsia kgaatzoperions). pancreatogenous 
diarrhea, cholecystitis. 

Idiopathic steatorrheea (cceliac disease), non- tropical and tropical 
sprue, hill diarrhea. 

Nervous diarrhoea. 
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Secondary diarrhea. Infective conditions. 

Typhoid and paratyphoid fevers (Salmonella group). 

Bacillary dysentery—Shiga, Schmitz, Flexner and Sonne infections. 

Cholera. 

Gertner and Aertrycke infections. 

Ameebiasis and amoebic dysentery, balantidiasis, giardiasis, flagellate 
diarthoea, coccidiosis, malarial dysentery, leishmanial dysentery. 

Trichinosis, bilharziasis, fasciolopsis, heterophyes and other worm 
infections. . 


General infections. 
Endocarditis, septicemia and pulmonary tuberculosis. 


Diseases of intestines. 
Carcinoma. 
Tuberculosis. 
Syphilis. 
Actinomycosis. 
Diverticulitis. 
Chronic cicatrizing enteritis (Crohn’s disease). 
Peritonitis. 
Appendicitis. 
Hemorrhoids. 
Blood diseases. 
Henoch’s and other forms of purpura. 
Chronic circulatory disturbance. 
Portal congestion. 
Cirrhosis of the liver. 
Chronic heart and lung disease. 
Toxic. 
Hyperthyroidism (thyrotoxicosis). 
Chronic alcoholism. 
Uremia. 
Lardaceous disease. 
Avitaminosis. 
Pellagra and prepellagrous conditions. — 
Special types of diarrhea. 
Ulcerative colitis. 
Muco-membranous colitis. 
Polyposis. 
Polypus. 
Stercoral ulceration. 
Foreign body in rectum. 


IN CHILDREN 
Diarrhoea and vomiting (summer diarrhea). 
Simple diarrhoea from chills and errors in diet. 
Acute gastro-enteritis, summer diarrhcea, bacillary dysentery-—Shiga, 
Flexner, or Sonne infection. 
Amobic dysentery. 
Coeliac disease. 
Intussusception. 
Polypus. 
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TABLE II 


METHOD OF PROCEDURE IN THE INVESTIGATION OF A PATIENT SUFFERING 


1. 


F¥ROM DIARRHCEA* 

History. 
Features in history indicating possible causes. 
Sharpness of onset or chronicity. 
Dietetic habits. 
Previous residence in the tropics, noting particularly geographical 

distribution of intestinal disease. 
Liability to chills. 


General Examination.—Paving special attention to :-- 

(a) Skin. Petechiee (septic endocarditis). 
Texture (endocrine disease). 
Pigmentation (kala-azar, Addison’s disease, arsenic, etc.). 

(b) Neck. Thyroid (hyper- or hypothyroidism). 

(c) Lungs. Tuberculosis, compression signs as in amcebic abscess of 
liver, pulmonary abscess. 

(d) Cardio-vascular. Congestion, septic endocarditis. 

(e) Tongue. Sprue, pellagra, idiopathic steatorrhea, syphilis, gastro-— 
genous diarrheea. 

(f) Central Nervous System. Lesions causing incontinence—e. g. tabes, 
etc. 

(9) Glands. Inguinal bubo: if suggestive, Frei-Hoffmann test in 
lymphogranuloma, leuksemia. 


(hk) Abdomen. Palpation. 
Masses—carcinoma of cdlon, diverticulitis, bilharziasis, amcebiasis, 
tuberculoma, actinomycosis, intussusception. 
Doughy (tuberculosis)—sprue or steatorrhea. 
Enlarged spleen or liver—cirrhosis, carcinoma, malaria, leukemia, 
etc. 


Digital rectal examination. 

Carcinoma, piles, stricture; ‘‘ velvety’ feel of ulcerative colitis, 
chronic rectal ameebic ulcer ; stricture of lymphogranuloma. 

Fecal impaction. 

Stool examination.— (3 stools should be examined if possible) 

(a) Naked-eye appearance—Dysenteries, sprue. (If suggestive:—then 


fat analysis, occult blood, test meal, glucose curves. )* 
(6) Helminth eggs. Bilharzia, ancylostoma, falsciolopsis, heterophyes, 
etc 


f 


(c) Protozoa. Amecebe, balantidium, giardia, coccidium, etc. 
(d@) Charcot-Leyden crystals. 


Blood examination. 

Count :—sprue anemia. 

Parasites :—malaria. 

Serum agglutination :—against dysenteries and the Salmonella group. 

Leucocyte count and differential count: of value in amcebiasis and 
tuberculosis. Eosinophilia in trichinosis, bilharziasis, etc. 


* This is to be considered as a mere outline containing points which a practitioner 
should bear in mind on approaching a case. 


I: 


4 DYSENTERIC DISORDERS 


6. Urine.—Casts, etc.—uremia. (If suggestive, blood urea.) Por- 
phyrinuria in pellagra and sprue. 

7. Wassermann.—Tabes. Rectal stricture. 

8. Sigmoidoscopy.—Numerous lesions diagnosed thereby :—dysen- 
teries, carcinoma, polypus and polyposis, ulcerative colitis, etc. 

9. Barium enema.—Growths, colitis of different kinds. 


10. Barium meal—Appendicitis, diverticulitis, stenosis, stricture, 
tumour, regional ileitis (Crohn’s disease). 


There are dysenteriform diseases in which the clinical picture is so 
striking that they may almost be diagnosed at sight ; there are others 
in which prolonged laboratory investigations must be undertaken before 
an exact diagnosis-is possible. 

In many instances, from the actual physical examination and appear- 
ances of the patient no positive information can be elicited. This is 
often the case in amebiasis and in the milder forms of bacillary 
dysentery. Special attention must be paid to the presence or absence 
of wasting and to the general appearance of the abdomen, whether 
sunken, navicular, swollen or turgid. 

Other important points in the examination of the abdomen are the 
presence or absence of meteorism, areas of tenderness discovered on 
deep pressure, a sensation of spasticity of the colon, or actual 
thickening of its walls. The size and consistency of the liver discovered 
by deep percussion or palpation are important, as is also discomfort 
directed towards the gall-bladder. The colouring and general features 
of the complexion and texture of the skin must also be noted. 

After the physical examination of the patient comes the positive 
information derived by proctoscopy or sigmoidoscopy, by which means 
a view of the mucous membrane may be obtained. At the same 
time the all-important microscopical examination of the feces must 
be undertaken—an extensive and specialized subject—the presence 
or absence of inflammatory cells and blood and the character 
of the non-digested contents being duly noted. The search for in- 
testinal protozoa or the eggs of helminths should be carried out with a 
comparatively low-power lens (i.e. 4) before proceeding to the more 
elaborate bacteriological culture of the stools. 

Finally, with a due sense of proportion as to the value of information 
thus obtained, the radioscopic examination of the bowel should be 
conducted. Probably much more accurate knowledge is vouchsafed 
by a barium enema, in studying the outline of the colon movements and 
texture than from a barium meal, and here the newer methods of air 
inflation with measured doses constitute a more valuable aid than the 
older measures of mass infiltration. 

- Biochemical methods may have to be invoked. The fractional test 
meal, van den Bergh reaction of the serum, and the sugar-tolerance 
tests have each their appropriate place. 
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Thus in the full elucidation of a case of dysenteric disease, or of 
chronic diarrhwa, nearly all the ancillaries of medical practice may 
be called upon in their appropriate sphere. Many of these methods 
are not readily available to the general physician, and therefore every 
effort is made in this book to guide him in the simpler means of 
investigation which actually still remain of most value, and which 
are always at his command. 


CHAPTER II 


THE EXAMINATION OF THE BOWEL WITH SPECIAL 
REFERENCE TO SIGMOIDOSCOPY 


Wits the great majority of patients it becomes necessary to undertake 
a local examination of the bowel. This is especially the case when 
complaint is made of symptoms referable to the rectal canal, and even 
in cases of genuine dysentery. It should always be done unless the 
diagnosis has been rendered absolutely certain by the recognition of 
the causative parasite in the stools. It cannot too strongly be empha- 
sized that grave mistakes are bound to occur unless a local inspection 
of the bowdl itself is made, and it is obvious that by no other means 
can malignant growths in their early stage be recognized and dealt with 
adequately. The patient may seek advice solely on account of piles, 
but the external appearance of hemorrhoids may be only a warning sign 
of a more severe pathological lesion higher up the intestinal tract. 

There are several methods of examining the bowel. For the 
diagnosis of hemorrhoids, anal fissures, and.fistule. the local examina- 
tion of the rectum with a suitable proctoscope is sufficient, but for any 
more extensive investigation a sigmoidoscope is necessary. Digital 
examination of the rectum should never be neglected. This 1s most 
important from the viewpoint of the practitioner. 


IMPORTANT Pornts IN THE SuRGICAL ANATOMY OF THE 
ANUS AND Rectan CANAL 


K. T. C. Milligan and C. N. Morgan, in their study of the surgical 
anatomy of the anal canal, have laid stress on the fact that the various 
musculatures of the bowel can and should be palpated and recognized. 
The external sphincter of the anus is a trilaminar muscle which, 
with the puborectalis portion of the levator ani, forms a strong 
muscular cylinder encircling the longitudinal muscle, the internal 
sphincter ani, and the anal canal. The three layers are named, from 
below upwards, 1, the sphincter ani externus subcutaneus; 2, the 
sphincter ani externus superficialis; 8, the sphincter ani externus 
profundus. The first and third portions are annular muscles not 
attached tu the coccyx ; the second portion is elliptical and is attached 
to the coccyx. The second and third parts encircle the longitudinal 
muscle and the internal sphincter ani. 
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The levator ani muscle itself may also be divided into three portions :— 

1. The «hococcygeus, arising from the ischial spine and from the 
posterior part of the white line. It is inserted into the coccyx and the 
ano-coccygeal raphé. It is usually only represented by fibrous tissue 
and may be regarded as a degenerating muscle whose primary function 
—flexion of the tail—has been lost. 

2. The pubococcygeus, which arises from the back of the os pubis and 
from the anterior part of the obturator fascia ; the fibres are directed 
backwards horizontally along the rectum at a higher level than the 
puborectalis. 

8. The puborectalis arises from the back of the symphysis pubis and 
forms the upper part of the triangular ligament. From this origin the 
fibres pass backwards and also downwards around the lower and lateral 
aspect of the rectum, meeting with fibres from the opposite side behind 
the anal canal, so forming a powerful loop which slings the ano-rectal 
junction to the symphysis. 

The longitudinal muscle of the anal canal is a prolongation of the 
external muscular coat of the rectum surrounding the anal canal. At 
the upper end of this canal it at once becomes fibromuscular, blending 
in its posterior half with the puborectalis, and in its anterior half with 
the external sphincter ani profundus, and there takes its shape in the 
formation of the ano-rectal ring. 

The sphincter ani externus subcutaneus is easily palpated and recog- 
nized in its whole extent as a round or elliptical band situated at the 
verge of the anus immediately under the skin. It is about one quarter 
of an inch in thickness, and at its upper and inner edge there 1s, en- 
circling the canal, a well-marked depression, one quarter to an eighth 
of an inch wide, called the anal intermuscular septum. This separates 
the muscle from the more easily recognized lower and rounded edge 
of the internal sphincter, which itself reaches to within a quarter of 
an inch of the anal margin. The sphincter ani externus subcutaneus 
is the only portion of the external sphincter which is subcutaneous and 
is directly palpable throughout. The lower border of the internal 
sphincter can be palpated as the rounded upper boundary of the inter- 
muscular septum encircling the anal canal. It extends below the 
muco-cutaneous junction to within a quarter of an inch of the anal 
margin. 

The ano-rectal ring is situated at the junction of the anal canal and 
rectum. It is found to be a composite fibromuscular band composed 
of the upper portion of (a) the internal sphincter ; (0) the longitudinal 
muscle; (c) the puborectalis; and (d) the external sphincter ani 
profundus muscles. It should be possible, by withdrawing and inserting 
the palpating finger with pressure at this point, to identify this ring 
with precision. The posterior half of the ring is more easily defined 
because of the prominent string-like fibres of the puborectalis portions 
of the levator ani. The puborectalis, if followed forwards and upwards 
from behind with the rectal palpating finger, can be traced leaving the 
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ano-rectal ring on each side of the anal canal to be inserted into the 
posterior surface of the pubic bones near the symphysis pubis. 

The sphincter ani wnternus can only be recognized apart from other 
sphincter musclés at its lower edge near the anal margin. It lies 
immediately under the mucosa and is palpated along almost the whole 
length of the anal canal. On withdrawing a long tubular rectal specu- 
lum from the distended rectum to the anal canal, the ano-rectal ring con- 
tracts as the end of the speculum reaches the junction, and a narrow 
ring of mucous membrane appears. The highest portion of the 
internal hemorrhoidal plexus lies just above the ano-rectal ring. 


EXAMINATION OF THE RECTUM 


Special preparation of the patient is not necessary for the local 
inspection of the rectum, as this viscus is usually empty; if faeces are 
present, it suffices to have them removed by a simple enema. 

The posture most generally adopted for the examination of the 
patient is the left lateral. The buttocks are raised at the edge of 
the couch, with the left elbow or arm placed behind the head, the 
chest resting flat upon the couch and the knees well drawn up. Some- 
times it is advantageous to place a sandbag under the left hip. This 
left lateral position is the most comfortable and least embarrassing 
when it is necessary to examine patients in the consulting room. Should 
the patient be very stout or particularly muscular, the adoption of 
the knee-elbow position usually makes examination much easier. 
Before inserting any instrument, the external parts must be carefully 
examined, the condition of the skin noted, and search made for orifices 
of fistule. The anal margins should then be gently separated with the 
fingers to ascertain if any fissure is present, and digital examination 
continued with the first finger suitably lubricated. Vaseline is, as 
a general rule, more satisfactory than glycerin, which is apt to cause 
pain. The examining finger, covered by a thia finger-stall, will cause 
the minimum amount of pain and discomfort when carefully introduced. 
The front of the finger should be pressed towards the lateral wall of 
the anus, and then slowly inserted, so that lesions within the last 3 in. 
of the bowel and any excrescences or indurations may be felt Subse- 
quently, the finger is passed up as far as possible to ascertain whether 
any further abnormality be present. It 1s necessary to note that 
internal piles usually cannot be felt, nor their extent estimated by 
means of digital examination. Many mistakes are made by a too rigid 
insistence that this can be done. 

Local examination of the rectum and sphincteric region can be made 
by means of the anal speculum or endoscope. Lockhart-Mummery 
uses a fenestrated speculum which is said to be the most satisfactory 
for the examination of fistule. This should not be rotated in order to 
examine a further portion ‘of the anal canal, but should be withdrawn 
and re-introduced. Another form of speculum is that known as the 
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modification of Kelly’s short rectal tube. It should be warmed, well 
lubricated and gently introduced until the extremity has passed the 
sphincters. The obturator is then removed and, by means of a good 
head-lamp, an excellent view of the rectum can be obtained and, on slow 
withdrawal, an equally good view of the anal canal. This is the best 
method for estimating the size and position of internal piles. For a more 
extensive examination, the sigmoidoscope is necessary. 


EXAMINATION WITH THE SIGMOIDOSCOPE 


Indications for sigmoidoscopy may be summarized as follows :— 

. Complaint of rectal pain, tenesmus, chronic diarrhoea, muco- 
purulent or blood-stained stools. 

. Hemorrhage from the anus not attributable to hemorrhoids. 

. Constipation alternating with false diarrhea. 

. Chronic diarrhcea not yielding to medicinal measures. 

. Blockage of the bowel due to some obscure condition. 


pews. 
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The rare contra-indications to sigmoidoscopy are acute inflammations 
of the rectum, such as occur in acute bacillary dysentery, very acute 
ulcerative colitis, and conditions in which there may be acute inflamma- 
tion of the peritoneum. Age and cachexia are also contra-indications. 
To very nervous and hysterical people, and very sensitive women, a 
general anesthetic may have to be given. 

It is generally recognized that in practised hands accidents are very 
rare indeed and R. Bensaude, the well-known author of monographs 
on this subject, records that none have happened in his experience. 

Instruments.—Many patterns of sigmoidoscope are now in use, but 
the one most commonly employed in English practice is Lockhart- 
Mummery’s modification of the Strauss sigmoidoscope. This instru- 
ment is 80 cm. long, and consists of a tube which is closed posteriorly 
by a glass detachable window. At the posterior end there is a short tube 
to which inflation bellows can be attached, and some forms of instru- 
ments are provided with a handle. The illumination is obtained by 
means of a small electric bulb on a metal stalk, or holder, which, when 
in position, is situated one inch from the anterior end of the instrument. 
By an ingenious arrangement the lamp may easily be removed 
for cleansing. 

In order to insert the instrument with comfort, an obturator is 
provided, which is remaved directly the muscular region of the sphincters 
is passed. The lamp is then introduced, the eye-piece adjusted, and 
the further passage of the instrument controlled by sight. A smaller 
modification of the sigmoidoscope, the proctoscope, which is some 
15 cm. in length, can be used for the inspection of the rectal canal. 

Before using the sigmoidoscope, the operator must assemble 
the instrument and see that everything is in order; especially must 
he test the electric lamp, for failure in illumination at the critical 
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moment is extremely annoying. In these small electric bulbs, such 
failure may be brought about by trifling causes, which must he dis- 
covered. The strength of the current can best be tested by putting 
the terminals on the tongue, when the characteristic sensation 18 
produced. Very often the defect is in the holder of the bulb itself, the 
wires of which may be freed by a pin. 

Other instruments necessary in sigmoidoscopical examination are :— 


1. Long crocodile forceps such as are used for bronchoscopic examina- 
tion. (Patterson’s bronchoscopic forceps.) 

2. A long probe for attachment of swabs which may be needed for 
bacteriological examination. 





Fig. 1.—The author’s long-handled Volkmann spoon for obtaining material from 


ulcers through the sigmoidoscope for microscopic examination. 
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Fig. 2.—Biopsy forceps for use with the sigmoidoscope. 


8. A long-handled spoon on the principle of the Volkmann spoon, 
which the author employs to obtain scrapings of dysenteric 
ulcers for microscopic examination. (Fig. 1.) 

4, Forceps for obtaining pieces of tissue from the bowel for micro- 
scopic examination or biopsy.* (Fig. 2.) 

5. An insufflator for blowing in medicated substances. 

6. A snare for removal of polypi (Lockhart-Mummery’s type). 


The tube and obturator should be sterilized in boiling water before use, 
but the other parts of the sigmoidoscope should not be subjected to 


*The author favours the pattern manufactured by Vann Bros., 63, Weymouth Street, 
London, W. 
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heat. They should be cleansed with spirit. The eye-pieces require 
special care. Great help is obtained from a special magnifying eye- 
piece, such as Wolfe’s, which magnifies two diameters (at 80 cm.) and 
which is the pattern the author prefers. For the study of the finer 
lesions in the bowel, and especially for the recognition of small ameebic 
ulcers, a magnifying eye-piece is absolutely necessary. Fogging of the 
glass of the eye-piece is prevented by warming before use, or lightly 
smearing with glycerin. 

Anatomical considerations.—Inspection of the rectum and the 
sigmoid loop would be very easy were the rectum a perfectly straight 
tube, but as it 1s not, the examiner must make himself familiar with the 
arrangement of the parts in order to guide the instrument skilfully. 
When the patient is placed in the genupectoral position, the rectum 
presents its perineal portion, 2-8 cm. in length, directed horizontally 
forward, and then a second pelvic portion, measuring 9 cm., directed 
antero-posteriorly. The shape of the rectal ampulla itself is very 
variable. 

The interior of the bowel is not entirely smooth, for immediately 
above the sphincter there is a series of longitudinal folds known as 
the columns of Morgagni. The junction of the sigmoid flexure with 
the rectum is situated about 11-18 cm. from the anus. The form of 
this loop may be compared schematically to the two arms of a V 
reversed, so that in no case is it possible to see beyond 82-85 cm. from 
the anus. 7 

The normal appearance of the mucous membrane and bowel.—In the 
normal subject the mucous membrane has a uniform rose or rose-red 
appearance. If anything, it is paler in the region of the sphincter than 
in the ampulla. The practitioner should, however, beware of attaching 
too much importance to minor changes in the colour in the lower part of 
the rectum, as aperients or enemata can influence the state of the 
mucosa. (Figs. 8, 4, 5, 6.) 

The region of the ampulla is furnished with valves. At a distance of 
7 cm. from the anus two valves cross each other at right-angles ; the 
first of these is known as the valve of Houston, the second as that 
of Nélaton, or the coccygeal valve. In 28 per cent. of normal people 
a third valve exists, the superior sacral valve. At 11-14 cm., the recto- 
sigmoid sphincter marks the entrance into the pelvic colon. This is 
more commonly known as the sphincter of O’Beirne and it is always 
visible in the genupectoral pesition. It may be distinguished from the 
valves already mentioned by the fact that it disappears in the cadaver. 
When sigmoidoscopy is employed the presence of this valve is marked 
by 4 projection which simulates the os uteri ; it is necessary to recognize 
this object, which is sometimes difficult to surmount. The sphincter 
having been passed, the entrance into the sigmoid loop is seen to be 
marked by transverse folds. At 15-20 cm. from the anus a region is 
reached where will be seen pulsations conducted from the internal iliac 
artery, and this appearance is most characteristic. Between 25 and 
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82 cm. fall the limits of the ascending loop of the sigmoid, and here 
well-marked folds of mucous membrane are encountered. 

In performing sigmoidoscopy the operator should take note of the 
normal arrangement of the blood-vessels which run parallel with the 


8, Normal rectum in the region of the internal 
"sphincter, showing the pitted appearance due 4, Normal heats eh ao a anid, Howie 
to the openings of the ducts of anal glands. PUBDORNS LE ee 


; ; 
5, Nozmal rectum, upper portion, at 10 cm from 6, Entrance of sigmoid at 15 cm., showing the 


anus, showing appearance of branclied blood- recto-sigmoid sphincter. 
vessel on surface of mucosa. 


Figs. 3-6.—Normal appearances of rectum and sigmoid as seen by sigmoidoscopy. 
(Partly after Bensaude.) 








folds of the mucous membyane. In inflammatory states of the mucous 
membrane itself the contour of these vessels may be obscured ; it is 
just as important to take note of the changes in the blood-vessels of 
the intestinal mucosa as it is to observe the minor vascular changes 
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in the fundus oculi, and this can only be satisfactorily performed by 
a magnifying eye-piece. 

The characteristic and diagnostic appearances of the various patho- 
logical conditions described will be found in the appropriate sections 
of each disease. 

Heemorrhoids.—These are generally easy to distinguish but they rarely 
have the classical appearances described in text-books. They normally 
appear red-violet ; sometimes the actual outlines of the veins can be seen, 
but their presence can usually be ascertained by the violet discoloration 
underlying the mucosa, and there may be venous varices simulating 
ecchymoses. When the hemorrhoids are inflamed, a hemorrhagic 
rectitis 1s produced and the patient may appear pale and cadaverous. 
suggesting carcinoma. More rarely, venous dilatations may be seen in 
the rectal ampulla when they are not visible in the sphincteric region. 
Accompanying this hemorrhoidal state, the anal papille just above the 
external sphincter on the borders of the muco-cutaneous junction are 
usually hypertrophied, giving a crenated appearance. 


Preparation of the patient.—For a satisfactory examination it 
is essential that the lower bowel should be entirely free from feces, 
and to ensure this practitioners adopt various methods. It 1s seldom 
possible to examine a patient suitably without some form of preparation, 
unless the bowels have been naturally well emptied just previously. 
Methods of cleansing the bowel vary according to the condition of the 
patient, whether constipated, diarrhceic, or normal. Usually it is 
necessary to inject a pint or more of hot water three to four hours 
before the time fixed for the examination, and to continue lavage till 
the effluent 1s perfectly clear. In cases of severe constipation strong 
cathartics must be used with caution, because their action may be 
continued during the examination, flooding the bowel with liquid feces. 

Not later than 2 p.m. on the day before, the patient should be given 
4~3 oz. of castor oil, and lavage of the rectum should be performed 
on the morning of the examination. Should the patient be suffering 
from diarrhoea, then the preliminary aperient must be omitted, 5-15 
minims of tincture of opium being given half to one hour beforehand. 
If the diarrhoea be very severe, an injection of } gr. of morphia is much 
more satisfactory. As a routine the author finds it advantageous to 
dull sensation by giving 1-2 gr. of luminal half an hour before 
instrumentation, which then becomes practically painless. 

It is essential that the preparation should be conducted in a hospital 
or some institution where there are trained nurses because, if left to 
themselves, patients invariably take the enema too late. The patient 
must always be instructed to pass urine immediately before examination. 

Some authorities prefer to examine the bowel without any prelim- 
inary preparation, claiming that the mucous membrane will then best 
be seen in its natural state ; this is the practice at St. Mark’s Hospital, 
in Londone 
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The examination itself is best performed on a properly constructed 
table. If such a table is not procurable, an ordinary operating table, 
provided with lithotomy stirrups, is a useful substitute. 


Position of the patient.—The position in which the patient 1s 
placed for sigmoidoscopy is very important. Undoubtedly the genu- 
pectoral position is the one most favourable from the operator’s point 
of view, as the rectum and pelvic colon then fall more or less into a 
straight kine, and the instrument can in most cases be inserted directly 
into the bowel without the aid of inflation. But in practice this position 
has not been found acceptable to the majority of British patients. 
Moreover, in elderly people and those who are cachectic or otherwise 
in bad health, it is apt to cause giddiness and faintness. When a 
special sigmoidoscope table is provided, it is possible to arrange the 
patient lying on his abdomen with his head directed towards the floor. 
This position has the same advantages as the genupectoral. The 
dorsal posture, with the knees raised, 1.e., the lithotomy position, is 
the one most usually employed, being the most convenient for the 
patient. It has the disadvantage that sometimes considerable inflation 
of the bowel is required to enable the sigmoidoscope to be passed, and 
also that considerable skill is often needed to direct the instrument 
round the various bends. The Sims dorso-lateral position, where the 
patient is placed on his right side with the buttocks elevated on sand- 
bags, facing the operator, and with the knees drawn up, has the 
advantage of being much less fatiguing, and is therefore more suitable 
for prolonged examination or where the patient is in a feeble state of 
health. It is the position most favoured by the patient. The vertical 
position of Granville S. Hanes, in which the patient is literally 
standing on his head, has been used for high sigmoidoscopy, 
especially in America, but it is quite unsuited for any but the most robust. 


Technique.—<As already stated, before sigmoidoscopy, a digital 
examination of the anus itself must always be made, otherwise important 
lesions may be missed. A well-lubricated examining finger also facili- 
tates the introduction of the instrument. When the anus is excoriated , 
@ suppository of 2-per-cent. cocaine should be inserted, and if there is 
a fissure 20 c.c. of 2-per-cent. novocain solution should be injected 
into the rectum. Before use the sigmoidoscope tube should be placed 
in warm water, and warmed to a temperature agreeable to the hand ; 
it must be remembered that the anus is extremely sensitive to heat. 
The tube itself should be well lubricated with vaseline or, better still, 
with a glycerin antiseptic known as K.Y. Jelly (Johnson & Johnson), 

With gentle pressure, the sigmoidoscope, with its obturator, is in- 
serted into the anus, and gradually the resistance of the sphincters is 
overcome. It is important to note the actual resistance of the sphinc- 
ters, as this has a bearing on the diagnosis. After the instrument has 
entered to the first 5 cm., the obturator should be withdrawn, the 
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light inserted and further passage through the lumen of the bowel 
guided solely by sight. In the genupectoral position the passage is easy 
and insufflation is not required, but in the dorsal and lateral positions 
inflation is essential ; the necessary pressure on the bulb should be 
made by the operator himself, who should instantly release it should 
the patient complain of acute pain. After passing the sphincter 
region, when the patient is in the lithotomy position, the instrument 
is held horizontally, and then directed upwards and backwards in the 
direction of the rectal ampulla. At 11 cm. it must again be directed 
in a horizontal direction so as to find the entrance of the pelvic colon. 
This loop is not usually situated medially, and is directed towards the 
left more often than to the right. Again the direction should be at 
first horizontal and then vertical, until the entrance to the loop is 
secured. This is by no means always easy, and frequently the operator 
has to withdraw the instrument for a short distance, at the same time 
making the patient inspire deeply. The spontaneous ejection of facal 
matter, mucus, and sometimes gas, may mark the exact spot to which 
the opening of the instrument should be directed. Only as a last 
resource should energetic insufflation be employed. §8.‘B. Kleiner 
(1980) compares the introduction of the sigmoidoscope into the bowel 
to a football game, in which every breath of air provides “‘ interference ”’ 
and the operator follows this interference just as the player, carrying 
the ball, looks for an opening space into which he may plunge. 

When the descending branch of the pelvic loop is penetrated, the 
operator must manipulate the instrument and insufflate the bowel. It 
is necessary always to keep the lumen of the intestine in the centre of 
the field of vision as the instrument is advanced. This is as far as one 
can safely proceed, and at this stage it should be possible to palpate 
through the abdominal wall the extremity of the sigmoidoscope as it 
lies in the sigmoid flexure. (Tig. 7.) 

Now the instrument should very gently be withdrawn and the 
examiner can observe ininutely the folds of mucous membrane as they 
present themselves. More important observations upon the position 
and character of intestinal lesions are made during retraction of the 
instrument than upon its introduction, and, moreover, this retrograde 
inspection has the great advantage of permitting the examination of 
the whole sphincteric region which was originally traversed by the 
instrument obstructed by the obturator. 

In order to cleanse the bowel, some pledgelets of cotton-wool are 
introduced in the crocodile-forceps, and they may also be employed to 
remove an excess of fluid or liquid feces. Water syphonage can also 
be adapted and the apparatus may be attached to the nearest tap ; 
this is often extremely useful when the bowel contents are copious 
and offensive. Besides rendering the lumen of the bowel patent, 
insufflation has other advantages; it may be employed to delineate 
the outlines of a tumour or to test the elasticity or otherwise 
of the mucosa. In normal conditions the natural folds of mucous 
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Fig. 7.—Diagrammatic scheme of rectum and sigmoid for use in sigmoidoscopy. 
Dotted line=path of sigmoidoscope with patient in ithotomy position: A B, horizontal; B O, back- 
ward (or posterior); O D, semi-horizontal; D i, vertical (or forwards). 1, 2,3, valves. 
vertebra, the recto-sigmoid junction (sphincter of O’Beirne). The small cirel 
the common situation of amcebic ulceration at 5 cm. 
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membrane are rapidly reduced under gentle insufflation and re-form 
again the moment the pressure is relaxed. In marked contrast, when 
the mucous layer is infiltrated with inflammatory exudates, the folds 
disappear and reappear again far less readily, so that greater force is 
necessary to introduce the instrument, and this itself causes pain; 
thus, in the inflammatory states, sigmoidoscopic examination is more 
painful than when simple ulcerative lesions are present. A certain 
amount of skill is required in controlling the forces of insufflation, 
and usually beginners overdo this process, thereby causing unnecessary 
pain and inconvenience. 

The distance that can be attained with a sigmoidoscope depends, 
firstly, upon the skill of the operator and, secondly, upon the anatomical 
conformation of the colon. The examination of the sigmoid region is 
much easier when the meso-sigmoid mesentery is long ; in some patients 
it is almost impossible to enter the loop without giving a general 
anesthetic. Where an intestinal tumour can be felt in the abdomen 
its examination by sigmoidoscopy is most necessary before the surgeon 
can proceed to laparotomy. 

Sometimes the walls of the intestines, being abnormally dry and 
lacking in mucus, cling to the sides of the instrument like the fingers 
of a glove; sometimes, also, the walls of the bowel become stretched 
over the upper end of the sigmoidoscope like a drum, and when undue 
pressure is made by the operator in these circumstances, perforation 
of the bowel may occur. This is specially likely to take place when the 
bowel wall is weakened or attenuated by a prolonged ulcerative process. 

Radiography can be employed to determine the extent to which 
the instrument has been passed, and it is surprising to see the position 
in which it may le in the abdomen, thus demonstrating the 
variation in the anatomical position of the sigmoid flexure. The 
extremity may even be found in the epigastric region or abutting the 
lower edge of the liver. 


The routine employment of the sigmoidoscope should not encourage 
the examiner to neglect the older methods of examination. The 
education of the sense of touch is most important. There are many 
instances of small circumscribed cancers of the rectum (8-10 em. above 
the anus) which can be accurately palpated by the finger and the 
diagnosis made with certainty, when they may not be easily visible 
through the sigmoidoscope. There are amoebic and tuberculous lesions 
which superficially resemble carcinoma very closely and may be dis- 
tinguishable only by means of touch. Carcinomata of the posterior 
wall of the rectum, which may be tucked away and hidden in the 
concavity of the sacrum, may easily be passed over by the instrument 
without being seen, and sometimes infiltrated malignant glands may 
be felt through the rectum when no visible lesion can be detected. 

In certain conditions palpation alone may give rise to errors. This 
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is specially so in the case of internal hemorrhoids which cannot be felt 
and can only be seen, and which, when thrombosed, may, unless seen, 
be mistaken for solid tumours. It is often necessary to use sigmoido- 
scopic in association with radiological methods, but it must be confessed 
that in the minor changes of the rectum radioscopy is not only dis- 
appointing, but fallacious. Finally, reliance must not be placed upon 
sigmoidoscopy alone to the exclusion of other methods of examination, 
such as the microscopic examination of the feces and palpation of the 
abdomen. 

In the following table a summary is given of some of the practical 
results of routine sigmoidoscopy, to which future reference will be made. 


TABLE III.—Stratistics 


Number of dysenteric cases examined by sigmoidoscopy in the Hospital 
for Tropical Diseases, 1920-1935, to ascertain the frequency of stricture in 
tropical practice: 3,068. 


Stenosis and stricture of rectum (incidence 0.8%) .. eee 
Chronic bacillary dysentery ad 
Chronic ameebic dysentery (including pericolic abscess) 
Ulcerative colitis <u a sai - 

Tuberculosis of colon 

Syphilitic stricture .. 

Gonorrhceal proctitis 

Polyposis 

Lymphogranuloma inguinale 

Diverticulitis : 

Carcinoma of rectum (post- dysenteric) 
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CHAPTER III 
HISTORICAL SURVEY OF THE DYSENTERIES 


DysENTERY, or the “ bloudy fluxe”’ of our forefathers, has been an 
object of curiosity and study since the earliest times. It is now fairly 
certain that Hippocrates, the Father of Medicine, distinguished it as 
a disease distinct from other forms of diarrhoea, and that he noted the 
significance of tenesmus, a symptom which supervened frequently in 
eases of mortification. Areteus, Celsus, Archigenes, Galen, Celius 
Aurelianus and Alexander von Tralles all give somewhat crude clinical 
descriptions of dysentery. Celsus in particular ascribed the “* bloudy 
fluxe ’’ to ulcers in the interior of the intestine which caused the patient 
to suffer continuously from tenesmus and pain near the anus. 

These ancient writers, however, appear to have described only 
sporadic forms of the disease ; it was from the fifth century onwards 
that epidemics were noted in Europe. The chroniclers of the period 
record epidemics of dysentery in France in a.p. 584 and 588, and again 
in Northern Europe in a.p. 760. 

The infectious nature of the disease was first referred to by Fabricius 
Hildanus in 1646 ; shortly afterwards ipecacuanha was introduced from 
Brazil as a specific for dysentery, and the drug became known hence- 
forward as the “ dysentery root.” Jacobus Bontius, the ‘‘ grandfather 
of Tropical Medicine,” in 1642, described a great epidemic of dysentery 
which raged in Java in 1628, and apparently he himself suffered from 
the disease during the siege of Batavia, which he so feelingly depicts. 
The true dysentery, Bontius writes, ‘‘ is an ulceration of the intestines 
with a perpetual purging, at first mucous, and afterwards bloody, and 
lastly purulent, with intolerable pain and griping of the belly.”’ 
Bontius ascribed the epidemic to the defilement of the air and drinking- 
water by the dead bodies of men and animals, and to the water being 
polluted by the roots of Serpentaria. 

In the middle of the seventeenth century the subject of dysentery 
figured much in medical writings, especially in those of Sydenham, 
Morton, and Willis concerning the great epidemic of 1668-72. They 
first distinguished clearly between blood-stained dysentery stools and 
& pure mucous evacuation, and apparently recognized the association 
of arthritis with dysentery. Willis regarded dysentery as a recurrent 
annual evil, while Morton considered that it constituted an expression 
of intermittent fever. By the middle of the next century, John 


2 19 


20 DYSENTERIC DISORDERS 


Pringle had given accurate accounts of dysentery in the English Army, 
and G. Cleghorn in the English Fleet off Minorca. Pringle (1752) 
fully realized that epidemic dysentery constituted a single entity, 
and that it was an infectious malady conveyed by the discharges of the 
patient. In 1767 J. G. Zimmermann wrote a book on the dysentery 
epidemic he had observed in Switzerland, and gave an accurate 
description of the clinical varieties of the disease. 

During the first half of the nineteenth century the theory still pre- 
vailed that dysentery was but one expression of malaria, so that it 
remained for Cruveilhier, Rokitansky and Virchow, by patient and 
exact observations, to put the pathological processes of the disease 
on & more secure basis. 

The resemblance of dysentery to malaria in its tendency to break 
out at long intervals in pandemic form, extending over tracts of country, 
impressed many observers, notably Hirsch (1886), until recent times. 

Such epidemics were noted in the United States in the years 1749-58, 
1778-77, and 1798-98. In France it raged in 1749-50 and again in 
1759, especially in the Central and Southern provinces. In Switzerland 
a pandemic occurred in 1659 ; in Holland in 1556 and 1624 ; in Belgium 
in 1881; and in Luxemburg in 1868. 

In 1540 dysentery was noted over a large part of England, and 
again in 1668-72. In Ireland there are records from 1728-80, and it 
appears that dysentery was associated with typhus in the famine years 
of 1817-18 and again six years later. In Marlborough’s days dysentery 
was s0 common in Ireland that it was known as the “‘ Country Disease ”’; 
and at the siege of Dundalk in 1689 there were 6,000 deaths from this 
cause. In Germany it was widely spread ; for instance, in 1676-78 
it occurred in Saxony and the Rhine Provinces, and in 1726-28 in 
Silesia, Saxony, and the Mark of Brandenburg. In Sweden, 1649-52, 
it raged “‘ over nearly the whole country,’ and in 1770-75 in nearly 
every province ; similar conditions were noted in the southern districts 
of Norway, 1808-10. In Italy there is one instance, in 1787, of an 
epidemic which spread widely throughout the land. 

One of the most extensive and malignant of dysentery pestilences 
in the central parts of Europe occurred in the years 1834-86. In 
France the disease had shown itself in 1884 in many of the Northern 
digtricts, including Brittany and the department of Maine-et-Loire, 
arid in 1886 it broke out again over a large part of Northern, Eastern 
and Central France. Jt was in Germany, however, principally in the 
South and West, that dysentery in those years acquired a truly pan- 
demic character. According to a table compiled by Hauff, the death- 
rate there was very considerable in 49 places attacked. In Neckar 
there were 9,777 cases with 1,000 deaths, and it is said that more than 
14 in every 1,000 inhabitants perished. 

Telling evidence of the relationship between circumstances adverse 
to health and well-being and the occurrence of dysentery and diarrhea 
is furnished by the breaking out of this disease as a sequel to war and 
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famine. The war-pestilence of Athens during the Peloponnesian War 
has been paralleled by experiences during the nineteenth century. 

The Wars of Napoleon, 1790-1815, the Crimean War, 1854-55, the 
Franco-German War, 1870-71, the Russo-Turkish War, 1878-79, the 
English Campaign in New Zealand, 1860-61—in the Eastern Hemi- 
sphere and in the Western—the French occupation of Mexico, the 
Secession War in the United States, have proved repeatedly that 
dysentery must be placed with typhoid and typhus among the foremost 
pestilences of war. 

Famine and sickness consequént on failure of crops were responsible 
for dysentery in Ireland in 1806, 1817, 1821, 1826, and 1846-7; in 
Tobolsk, Russia, in 1868. and in Upper Senegambia, Africa, 1858-55. 
Smaller outbreaks are recorded in Iceland in 1850, where the disease 
broke out in consequence of bad food. Outbreaks of dysentery tended 
to occur in prisons, barracks, and institutions of those kinds, and 
among the poorer classes of the people, and among the rural population 
rather than the urban. 


4 


A SurRvVEY oF THE LITERATURE OF DYSENTERY 
IN TROPICAL REGIONS 


Although dysentery in its varied manifestations was well known in 
Kurope during the Dark Ages, it was only towards the close of the 
eighteenth century that attention began to be drawn to this disease 
in the tropics, where the mortality it occasioned was appalling. 

The Spanish Wars and Hjizabethan enterprises had secured an 
enduring heritage for Great Britain in the West Indies; and here, 
among the negro slaves, the British garrison, and the fleets which 
cruised the Caribbean Seas, epidemics of dysentery were studied and 
treated by an almost bewildering variety of remedies. In the writings 
of the naval and military surgeons we find a tendency to differentiate 
forms of dysentery on purely clinical grounds, but it is to a practising 
physician, James Grainger, of St. Kitts, that credit must be given 
for distinguishing, in an essay on “ The More Common West India 
Diseases and the Remedies which that Country Itself Produces,’’ (1764), 
two fundamentally distinct types, in this manner anticipating the 
Kast Indian physicians by nearly forty years. From the clinical 
description of West Indian dysentery in ‘‘ Observations on the Changes 
of Air and Concomitant Epidemical Diseases in the Island of Barbados,” 
by W. Hillary (1759) and ‘‘ Observations on the Acute Dysentery ”’ 
by John Rollo (1786), it is safe to assume that the dysentery they had 
encountered was of the bacillary type. | 

To vapours, humours, and other malign influences put forward as 
causes of dysentery can be added the “ obstructed perspiration ”’ 
theory advanced by Benjamin Moseley (1787) in “A Treatise on 
Tropical Diseases and on the Climate of the West Indies.” James 
Trotter, in 1804, describing an epidemic that occurred in the Jamaica 
fleet after a great hurricane, ascribed its cause to the drenching of 
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bedding in sea-water, in conjunction with the effects of fatigue and 
salt provisions. That this particularly fatal epidemic was probably 
bacillary dysentery may be gauged from his frequent references to 
strangury, or dysuria dysenterica, a frequent and disagreeable accom- 
paniment of the infection. The first mention of dysenteric rheumatism 
‘in modern times is made by William Harty in 1805. ‘To the horrors 
of the slave trade at this time must be added the effects, described by 
Thomas Winterbottom (1808), of dysentery amongst the human cargo ; 
out of 700 slaves shipped at Sierra Leone, only some 380 lived to see 
Barbados. The first mention of drinking water as the infective agent 
in the West Indies is made by James M‘Cabe in 1825. 

Mention must also be made of the work of the great clinical physicians 
in India ; thus, James Johnson, who studied tropical diseases in his 
world-wide wanderings, published his experiences in “‘ The Influence 
of Tropical Climates on European Constitutions ” in 1818, an account 
later supplemented by Sir James Ranald Martin (1846), a Fellow of the 
Royal Society and erstwhile surgeon on the Bengal Medical Establish- 
ment of the East India Company. Undoubtedly the greatest work on 
dysentery in the early part of the nineteenth century is contained in 
Sir James Annesley’s (1828) *‘ Researches into the Cause, Nature and 
Treatment of the more Prevalent Diseases -of India.’’ In one section 
he gives a remarkably accurate pictorial and verbal illustration of 
liver abscess and the appearances of the large intestine in both forms 
of dysentery. To Sir George Ballingall, in a work on the diseases of 
Kuropean troops in India, must be given credit for differentiating in 
that country the two distinct clinical types of dysentery, now known 
as amoebic and bacillary. 

Other works of this period which deserve brief notice are the ‘‘ Clinical 
Illustrations of the More Important Diseases of Bengal,” by James 
Twining in 1852; “* Researches upon the Diseases of India,” by Charles 
Morehead (1856) ; and a ‘‘ Commentary on the Diseases of India,” by 
Norman Chevers in 1886. 

But now a new era opened up, an era connected with the establish- 
ment of verifiable facts, an era connecting a tangible wtiology with the 
ascertained pathology. In 1859 at Prague, W. Lambl found living 
amcebe in the feces of a case of infantile diarrhea. This was the 
first step; it was not until 1875 that a further great advance was 
régistered. Then F. Lésch, in St. Petersburg, again found these 
organisms in a case of chronic dysentery, and by injection of the dysen- 
teric material into the rectum of four dogs, found that dysenteric 
symptoms developed, with rectal ulceration in which amoeba were 
proved to be present. 

Those who gaze at the original drawings of this pioneer in Virchow’s 
Archw for 1875, will have httle difficulty in convincing themselves 
that Lésch’s amoeba was indeed Entameeba histolytica. Less satisfying 
are the figures of D. D. Cunningham (1870), who found amoebe com- 
monly present in choleraic stools in India. The work of the latter, 
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however, gained added authority through the investigations of Robert 
Koch in 1888 in Alexandria and in India; he again found these or- 
ganisms in choleraic stools, and also in sections of the human intestine. 

Hired by the work of this master bacteriologist, 8. Kartulis, in Egypt, 
recorded amoebe in the feces of 500 patients suffering from dysentery, 
and also in liver abscess pus and in the walls of liver abscesses. Soon 
afterwards confirmation came from the New World ; in 1890, W. Osler, 
of Baltimore, demonstrated amcoebe in a case of dysentery with liver 
abscess originally contracted in Panama. 

Then, in 1898, W. Kruse and A. Pasquale, again in Egypt, first put 
forward the novel suggestion of two species of amcebe#, one harmless 
and the other pathogenic; and they proceeded to prove their con- 
tention by producing dysenteric lesions by means of the intrarectal 
injection of cats with dysenteric stools and liver-abscess pus. Another 
ten years then elapsed before the appearance of Schaudinn’s historic 
paper wherein he traced the life-history of the human intestinal amceber, 
christening one Entameeba coli and the other, the pathogenic form, 
FKintameba histolytica. In the meantime the differentiation of the 
epidemic from the more chronic form of dysentery was definitely 
established by the discovery and isolation of the dysentery bacillus 
by K. Shiga in Japan in 1898. 

The history of the specific remedies employed in dysentery is almost 
as romantic as that of the causes of the disease. 

The use of ipecacuanha is a case in point. This drug is the root of 
Psychotria tpecacuanha, a small plant from Brazil. This is the official 
root and is known as Rio ipecacuanha; that from Colombia is 
distinguished as Cartagena ipecacuanha. The first mention of 
“ipecaya ” as a remedy for the “ bloody flux ”’ is made by a Portuguese 
triar and is published by Samuel Purchas in 1625 in “ Purchas his 
Pilgrimes” ;* the use of this drug by the Indians is there discussed. 
After this time ipecacuanha or the “ dysentery root” came into more 
common usage. It is referred to in the work on the natural history 
of Brazil (1648) by Piso and Marcgraf, who described the plants to 
which the name was applied. 

Although the drug was in common use in Brazil, 1t does not appear 
to have been brought to Europe until 1672. It was prescribed by 
Helvetius, a Dutch physician practising in Paris, from whom the 
French Government bought the secret in 1688, paying £800 for it. 

The use of ipecacuanha in dysentery was strenuously advocated by 
the great James Lind (1768), although it appears to have been intro- 
duced into general practice in the West Indies in 1726 by Richard 


*For THe Bioupy FLUXE, 

Igpecaya, or Pigaya is profitable for the bloudie Fluxe ; the stalke is a quarter long, 
and the roots of another, or more, it hath onely foure or five leaves, it smelleth much 
wheresoever it is, but the smell is strong and terrible, this roote beaten and put in water 
all night at the deaw, and in the morning if this water with the same roote beaten and 
Strained be drunke, onely the water, it causeth presently to purge in such sort, that the 
laske ceaseth altogether.” 
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Towne, who gives minute instructions for its exhibition, which he 
modestly ascribes to the ‘learned and judicious Dr. Friend.”’ 

James Sims (1778), in his ‘‘ Observations on Epidemic Disorders,” 
recommended two methods of exhibiting “ ipecoanha ’’ in dysentery, 
in so large a dose as to promote emesis, or, better still, in smaller doses 
with opium. He was a pioneer in another respect also, in that he 
insisted on the value of this treatment in the chronic (or amcebic) form 
of the disease. In Thomas Trotter’s ‘‘ Medicina Nautica’’ (1804) 
another method of ipecacuanha treatment was given, employing 
12-15-gr. doses daily. Its chief merit was its emetic action in 
discharging the contents of the stomach. 

Subsequeut to the writings of these pioneers, the use of ipecacuanha 
became more general and is frequently mentioned by the older genera- 
tion of Indian physicians. Patrick Manson shared to the full the belief 
of his predecessors in the sovereign value of ipecacuanha, and employed 
it exclusively in his practice from 1888 onwards. He recognized its 
efficacy not only in chronic dysentery, but also in liver abscess, and 
he evolved a technique of his own for its administration. 

Almost as numerous as the speculations on the origin and nature of 
dysentery have been the variety of remedies suggested for its cure. 
Antimony oxide, in the form of James’s powders* was recommended 
by Robert Jackson in 1817 and by numerous other writers. The use 
of opium has always been popular and a belief in its curative power 
has persisted almost to the present day. In 1796, C. Maclean used it 
in enormous doses in combination with calomel, and George Cleghorn 
(1751) was a firm advocate of opium for the ship dysentery of his day. 
Assalini (1801) dilates upon the “‘ sovereign powers of opium”’ and 
the soothing effects of anodyne fomentations and tepid baths. Thomas 
Clark (1801) advocates the exhibition of 8-5 gr. of James’s powders* 
with an addition of a few drops of laudanum to promote perspiration. 

The more modern treatment by the puryative action of saline 
aperients appears to have been adumbrated by Donald Monro (1780). 
In his opinion the important part of the cure depended on the use of 
gentle purges at the beginning of the illness to carry off the corrupted 
humours, the purgative being repeated every second, third and fourth 
day as the case required. Rhubarb was advised, although not so 
efficacious as saline purges. 

John Rollo (1786) was a wholesale admirer of the laxative treatment, 
which he persisted in giving through the whole course of the disease. 
James McCabe (1825) was the first to employ charcoal extensively. 
Norman Chevers favoured the bael fruit in chronic dysentery, and 
also initiated the era of calomel in large doses (10 gr. or more). 
Gradually from the tendency to employ cathartics, we see the develop- 
ment of the modern aperient treatment of bacillary dysentery. 

* JamEs’s PowpERs.—Antimony oxide 33 per cent. and precipitated calcium phosphate 


67 per cent. The dose is 3 gr. U.S. National Formulary There is a history of James’s 
powders by Michael Donovan in the Pharm. J.. 1869. 


CHAPTER IV 


GEOGRAPHICAL DISTRIBUTION OF THE DYSENTERIES 


Great Britain. England.—That bacillary dysentery exists in an 
endemic form and that sporadic cases of this disease occur from time 
to time, is now well established. Dysentery has played its part in 
English history: Edward I died of relapsing dysentery in 1807 and 
Henry V of this disease in 1421. In recent yearr, too, small epidemics 
of bacillary dysentery have been recorded. It is probable that dysentery 
bacilli are normally present in a small proportion of the population, 
and the more general recognition of this disease is due to increasing 
knowledge and more careful investigation of patients suffering from 
diarrhoea. 

A.§S. MacNalty reported two outbreaks of acute dysentery in London 
(Chelsea and Islington) during the autumn of 1917. It was considered 
that a close connexion with antecedent cases could be traced, and the 
prevalence of dysentery of the same type in the Army in France was 
held responsible for its introduction into London. 

G. §. Buchanan (1918) reported an outbreak of Shiga dysentery in 
an institution in the Eastern Counties, in which 88 cases were recorded 
with two deaths. Flexner outbreaks have also been noted by A. G. M. 
Severn and HK. N. Evans in Smethwick, in August, 1927, and 
by J. A. Charles and S. H. Warren (1929) in Newcastle-upon-Tyne, 
between March, 1928 and June, 1929. The infection was mostly of 
the Flexner type and they conclude that it is a relatively common 
disease ; this has been borne out by recent experiences. 

Scotland.—T. A. Pratt and H. W. O. Frew (1980), in a clinical account 
of an outbreak in Glasgow in October, 1929, report that out of 25 cases, 
19 were due to the Flexner bacillus. According to A. M. Fraser and 
J. Smith (1980), bacillary dysentery has existed in Aberdeen since 1919, 
and between that date and 1928 they recorded 147 cases of Flexner 
infection. No cases of Shiga infection were found. 

Wales.—A report made by T. W. Wade for the Ministry of Health 
describes an outbreak in the Ogmore Vale, Glamorganshire, in May, 
1921, in which it is estimated that some 1,100 persons suffered from 
mild dysentery. The outbreak followed a severe drought and was 
limited to a defined area, and evidence showed that houses situated 
near the source of the water supply were more seriously affected than 
those more remote. Three hundred and twelve cases attended by 
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local practitioners were distributed in 148 houses, and no less than 
82.9 per cent. of the occupants of these houses were attacked. There 
were 12 deaths during the height of the epidemic—five in infants under 
sy year of age. The outbreak was due to a Flexner bacillus of the 

. type. 

Ireland.—In August, 1919, A. Stokes and J. W. Bigger described 
an epidemic of bacillary dysentery in Dublin, the first recorded in 
modern times. In all, 186 cases with 19 deaths were notified, and out 
of 189 patients whose faces were examined bacteriologically, the 
dysentery bacillus (for the most part Shiga) was isolated in 59.6 per 
cent. No special difficulty was experienced in isolating or identifying 
the organisms. 

India.—So many references will be made to dysentery in India in 
subsequent pages, and so much of first-rate importance has been 
written upon the etiology of the disease in that country, that an 
elaborate account cannot be undertaken here. As to the true relation- 
ship of one form of dysentery to the other, it is very difficult indeed 
to form a just estimate, since the methods of diagnosis and the statistics 
set forth have varied so much from time to time. 

In the summaries recorded in the League of Nations Report for 
1980 for the whole of India, a bacillary diagnosis was made in 64.6 
per cent., among both British and Indian troops. The proportion of 
amoebic dysentery was given as 8.4 per cent. among the Indian troops 
and 15.6 per cent. among the British. 

In most of these cases the diagnosis was confirmed by a laboratory 
test, but in 46 per cent. of cases attributed to bacillary dysentery, no 
dysentery bacilli were isolated, the only indications being the clinical 
diagnosis and the cellular exudate in the stools. The bacillary types 
were distributed as follows: Flexner, 77.6 per cent.; Shiga, 15.7 per 
cent. (responsible for most of the deaths) ; and Sonne, 2.2 per cent. 

It is instructive to note the successive and rather*puzzling alterations 
thut have been recorded in the military statistics of dysentery in India 
during the last fifteen years. From 1920 to 1925 a large majority of 
the cases were attributed to the amebic form (for probable reasons, see . 
p. 45). From 1925 onwards the pendulum swung in the other direction, 
and it was the bacillary forms, or cases clinically like them, which 
prevailed, and these still prevail in the proportion of six to one. There 
is little doubt that this remarkable change is due to better laboratory 
facilities and more accurate appreciation by the pathologists of the 
intricacies of this subject. 

The experiences of J. A. Manifold (1926) on important features in 
the correct diagnosis of dysentery in India and those of this worker with 
A. J. De Monte (1928) require special mention. In 1926 a searching 
investigation was undertaken by them on the dysenteries of Poona, 
where previously the main form of the disease had been thought to 
be ameebic. The figures they published have entirely reversed the 
proportion which the two main forms of dysentery held to one another. 
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In nine months of that year there were 810 cases of bacillary dysentery 
and only 18 cases of proven amcebiasis. 

It is worthy of note that J. Cunningham (1928) found that 86 per 
cent. of the dysentery in the jails of Eastern Bengal was bacillary 
and that the percentage was the same among the prisoners in the 
Moplah rising in the Madras Presidency ; H. W. Acton and R. Knowles 
found, in 1920-28, that, in Calcutta, bacillary dysentery was at least 
five times as common as ameebic. 

The appended tables are taken from the Report on the Health of 
the Army for the year 1985 (Vol. 71). Further comment is unnecessary. 


TABLE IV 


NumsBers or Cases Diaagnosep Dysrentrgery, Drarraaa, AND COLITIS 
DURING PERIODS 1920-1926 anp 1930-1935 
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British Other Ranks Indian Other Ranks 
1920-1925 1930~1935 1920-1925 1930-1935 
Oases | Deaths | OUases | Deaths | Cases | Deaths | Oases | Deaths 
Bacillary dysentery . 402 10 5,470 3 241 9 7,892 17 
Ameebic dysentery . 3,176 25 1,079 0 3,272 47 814 1 
Clinical dysentery .. 497 7 1,987 1 4,281 74 2,767 1 
Diarrhaa we ; 5,878 0 4,960 0 14,627 8 5,065 0 
Cohtis . ‘% .- | 1,420 2 187 0 15,485 42 167 2 
Total .. . | 11,3878 44 13,683 4 37,906 180 16,705 31 
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The extraordinary contrast in the diagnoses, the large reduction in 
the number of deaths and the slight increase in admissions among 
British troops, as compared with the huge fall in total admissions among 
Indian troops, can perhaps be better appreciated if only the difference 
in admissions between the two periods are observed, as in Table V. 


TABLE V 


TotaL ADMISSIONS FOR DyYSENTERY, DIARRH@A AND COLITIS DURING 
1930-1935 CoNTRASTED WITH THOSE DURING 1920-1925 


Total 

















Bacillary | Amoebic } Chnical | Diarrhoca | (Colltis jadmissions} Deaths 

dysentery | dysentery | dysentery tor group 
British troops + 6,068 | — 2,097 } + 1,490 | — 918 |} — 1,233 | + 2,310 — 40 
Indian troops.. | | 7,651 | — 2,458 | — 1,514 | — 9,562 | —16,318 | —21,201 — 149 
Total -. | + 12,719 | — 4,565 | — 24 | —10,480 | —16,551 | —18,891 — 189 


The distribution of Sonne dysentery is dealt with in the section 
devoted to that subject (p. 68). 


CHAPTER V 
DYSENTERY : CLASSIFICATION 


It is always a matter of difficulty to define exactly what is meant by 
the term ‘‘ dysentery,” mainly because many phases of the diseases 
included under this heading are not characterized by dysenteric symp- 
toms as generally understood. The term ‘‘ Dysentery” is derived 
from the Greek dvo-cvrevia OF Gus-evrevioy (a bowel complaint) and 
this definition, if properly appreciated, explains the main out- 
standing symptoms. To the popular mind it indicates passage per 
rectum of blood-stained mucus derived from the bowel wall. The 
passage of these abnormal intestinal contents is attended by generalized 
abdominal pain or discomfort, and is usually accompanied by tenesmus 
or straining. 

The term dysentery has become applied to a symptom-complex 
which, as modern research has revealed, may be produced through the 
infection of the bowel itself, or the invasion of its walls, by many 
different organisms. Thus it can readily be realized that diagnosis of 
the dysenteries and, consequently, their treatment, may become a very 
recondite and intricate problem. It must be remembered that diseases 
essentially of wide and distinct etiology may resemble each other 
closely in outward appearances, and hence it becomes necessary to 
correlate, as has been attempted in these pages, the clinical, patho- 
logical, bacteriological, and protozoological aspects before an expert 
opinion can be given on any individual case. 

It 18 customary, and indeed convenient, to classify the dysenteries 
by dividing them into main headings according to whether they are 
of bacterial, protozoal, or metazoal origin. The following classification 
has therefore been evolved :— 


Bacillary or Epidemic Dysenteries, caused by the dysentery bacilli :— 


(i) Shiga’s bacillus (B. dysenterie Shiga. Syn.: LHberthella dysen- 
teria). 

(ii) Schmitz’s bacillus (B. dysenterre Schmitz), 

(iii) Flexner’s bacillus (B. dysenterte Flexner. Syn.: Hberth. para- 
dysenterica). 

(iv) Sonne’s bacillus (B. dysenterice Sonne ;* probably identical with 
B. dispar (Andrewes). 


* Algo known as the Kruse-Sonne bacillus. 
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Protozoal or Endemic Dysenteries. 


(a) AMG@BIASIS, or infection with the dysentery amwBa (Lntameba 
histolytica (Schaudinn). 
This term includes :— 
1. Primary intestinal amoebiasis or “ amcebic dysentery.” 


2. Secondary amoebiasis (complications of 1)—hepatic amebiasis, 
amosbic liver abscess, etc. 


(6) Bauantipiasis, or infection of the intestinal canal with an in- 
fusorian, Balantidium colt. This is a rare infection, but is quite 
commonly found in lower animals. 


(c) Coccrprosis, infection with Isospora hominis, a rage infection of the 
intestinal tract of man about which little is known. 


(2) Grarptrasis, or lambliasis, an infection of the small intestine with 
Giardia intestinalis, a protozoan flagellate. 


(e) FLAGELLATE DIARRH@A, or infection of the intestinal canal with 
protozoan flagellates—Trichomonas hominis and Chilomastix meanilt. 
This is a rather doubtful pathological entity. 


(f) MatartaL DyYSENTERY, occurring in the course of infection with 
Plasmodium falciparum. 


(g) LEISHMANIAL DYSENTERY, occurring in the course of kala-azar 
(Le1shmania donovani), usually a terminal event. 


Metazoal or helminthic dysenteries.—A dysenteric syndrome 
brought about by ulceration or inflammation of the intestinal tract by 
helminths, of which Bilharzia is the most important. The eggs of these 
parasites, in passing the intestinal walls, give rise to ulceration and 
papilloma-formation which in turn cause dysenteric symptoms. Other 
species of helminths also may give rise to similar symptoms. 


The Bacillary Dysenteries 


CHAPTER VI 
THE BACILLARY DYSENTERIES 


Synonyms.—Acute or epidemic dysentery. 
French : Dysenterie bacillaire. 
lialian : Dissenteria bacterica. 
German : Bazillenruhr. 

Japanese : Ekiri. 

Definition.—A group of infectious diseases caused by invasion of the 
colon, and occasionally also of the ileum, by bacteria of dysentery 
occurring sporadically or in epidemic form. The principal feature of the 
disease is the passage of frequent blood-stained stools, or exudate, con- 
sisting toa great extent of blood and mucus without fecal contamination. 
Usually pyrexia, griping, and tenesmus are present in varying degree. 
An outstanding clinical feature is intoxication due to absorption o 
dysenteric toxins. This condition may become chronic and lead to 
chronic bacillary dysentery. The most frequent complication is in- 
flammation of the synovial membranes. 


ANTIOLOGY 


Predisposinz causes include unsuitable food, exposure to extreme 
heat or cold, errors of drink and diet, and fatigue, especially during 
exigencies of military service, and these must all be taken into considera- 
tion. In tropical regions irritation of the bowel by foreign material, 
especially by the ingestion of sand, may play a part. Acclimatization is 
also undoubtedly a factor in the tropics, it being a matter of common 
experience that new arrivals are especially subject to the disease, while 
salted ” individuals are relatively immune. Small children below the 
age of five are specially liable to bacillary dysentery, as are also those 
whose resistance has been lowered by any chronic and debilitating 
disease such as malaria, pellagra or tuberculosis. 

The spread of bacillary dysentery.—The spread of bacillary dysentery 
from man to man is due either to (1) direct or (2) indirect contagion. 

1. Direct contagion takes place either by f#cal contamination or 
lrom cooking utensils and food, and can only occur where the habits 
of the people are insanitary; it is undoubtedly a factor amongst 
primitive natives. In lunatic asylums direct contagion plays a 
prominent part, and it has been pointed out that in these institutions 
the main focus of infection is the latrine. 

It is probable that cases of endemic bacillary dysentery which were 
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noted in England during the 1914-18 War were due to direct infection 
contracted from returned soldiers who were convalescing from this 
disease. Such an instance was recorded by P. L. Sutherland in 
Wakefield, Yorkshire, in 1916. 

2. Indirect contagion. Dysentery bacilli can be conveyed by the 
agency of house-flies and possibly by water. The evidence against the 
house-fly is fairly convincing. Working along the same lines as those 
pursued by Graham Smith in 1918 and 1914, the author (1912) originally 
obtained evidence that in Fiji house-flies act as the main agents in 
conveying the infection by transferring it to foodstuffs. In the Pacific 
Islands house-flies constitute a great plague in the dysentery season, 
and they are attracted by fecal material, espécially dysenteric stools, 
on which they feed readily. The bacillus can be conveyed to food by 
the fly in two ways: firstly, by vomiting ingested dysenteric material 
directly on to the food—its normal prelude to feeding—and secondly, 
by defeecating on to any article of diet in the kitchen or on the table. 

It has generally been noted that epidemics of house-flies coincide 
very closely with those of bacillary dysentery, and that the incidence 
of the disease diminishes during the season when these insects are 
comparatively rare. This takes place, in the Middle East and in Africa, 
during the hot season when the majority of the larve are destroyed 
by the rays of the sun. As originally pointed out by the author in 
1912, it is possible by appropriate technique to isolate the dysentery 
bacillus, especially Bact. shige, from the intestinal contents of house- 
flies caught in association with dysentery patients, and to demonstrate 
their presence in the intestinal tract of the insect for five days after 
ingestion. 

S. T. Orton (1910) investigated an outbreak of 186 cases of dysentery 
in the Worcester State Hospital, U.S.A., and concluded that flies, 
which were present in great numbers, were responsible. A. Krontowski 
in 1918 found, in a series of carefully planued experiments, that 
dysentery bacilli could be isolated from the intestinal tract of flies for 
three days after ingestion. J. Smits (1915) in Sumatra, succeeded in 
isolating Shiga bacilli from flies caught in the neighbourhood of 
dysentery patients. 

In 1919 the author repeated his original experiments with wild 
house-flies caught in the Sinai Desert, and the same results were obtained 
with Shiga’s bacillus, while L. Dudgeon isolated Flexner’s bacillus from 
similar insects. In 1918 this work was to a great extent repeated by 
J. F. Taylor in Salonica. He confirmed the main results, and found 
that the prospects of recovering the organisms diminished rapidly after 
twenty-four hours from the time of the original infection. He found, 
also, as the author had already pvinted out, that aberrant or mutant 
forms of dysentery bacilli were recovered after “‘ passage ’’ through the 
house-fly. The mutations observed were so striking that this work 
should be repeated. 
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It has repeatedly been pointed out by other observers that there was 
some intimate association between house-flies aud dyseutery, for 
instance, by W. K. Musgrave and A. G. Sison in 1914 in the Phillip- 
pines ; and by J. Morison and W. D. Keyworth (1916) in their study of 
flies in relation to epidemic diarrhcea and dysentery in Poona. J. Koch 
(1916) came to the same conclusion in his study of war dysentery in 
Germany, and N. Faichnie in his study of fly-borne disease in South 
Africa. H. Otto, in the war epidemic in Poland in 1989, definitely 
associated bacillary dysentery with flies, aided by direct contact 
amongst troops and hospital nurses. Reports from the Forces in the 
Middle East (1941) have amply confirmed these observations. 


General observations on the house-fly.—Micro-organisms are conveyed 
either externally or internally by the fly from the source of infection. 
Some organisms, mainly bacteria, survive drying only for a few hours, 
while others, spore-producing varieties, can survive for prolonged 
periods. As a means of transferring bacteria the body of the fly is most 
excellently adapted, clothed as it is with hairs or sete of varying 
lengths. Its legs, which are brought frequently into contact with 
infected material, closely resemble miniature brushes to which the 
organisms tenaciously adhere; as a result the fly contaminates what- 
ever substance it nay subsequently visit within a certain time. 


Most observers have concluded from their experiments that the 
possibility of flies becoming infected through the presence of pathogenic 
organisms in the breeding-ground of the larve may be considered remote. 


It has been shown experimentally that flies can carry and distribute 
Bacillus typhosus by infected feet, proboscides and excreta for several 
days, and on several occasions this organism has been isolated from 
‘wild ” flies caught in places where outbreaks were in progress. Under 
suitable conditions flies may act as carriers of typhoid, mainly by 
infecting themselves with bacilli derived from mild unrecognized cases 
and “‘ carriers,” and the same is probably true for dysentery bacilli. 


Water and the spread of bacillary dysentery —There appear to be 
adequate reasons for incriminating water as a factor in the spread of 
bacillary dysentery. In experiments made by the author in Fi: (1912) 
bacilli could be recovered after tour weeks from sterilized water 1m- 
pregnated with Shiga’s bacillus and after six weeks from tap-water. 


L. Dudgeon (1918) in Salonica concluded that Shiga’s bacillus could 
be recovered from stored sterile water for a considerable period (576 
hours in one experiment), and that the organism could live and multiply 
in stored water, especially at low or medium temperatures ; and it 
was found that, when so kept, the bacillus retained its cultural and 
agelutinative characters. Apparently chlorination of water does not 
render it absolutely safe from infection, for Dudgeon found that when 
chlorinated under expert guidance it was still capable of being infected 
with the Shiga bacillus. Dysentery bacilli are readily destroyed by 
direct action of the sun’s rays and probably cannot survive long in 
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water which has been so heated. Despite this evidence, the author was 
unable to convince bimself that, under modern war conditions. water 
played any great part in the dissemination of dysentery. 

The spread of bacillary dysentery by milk.—Various outbreaks of 
bacillary dysentery (Flexner) have been ascribed, more or less on 
insufficient evidence, to contaminated milk; but in Sonne dysentery 
this appears to have been definitely proved (G. K. Bowes, 1988). 


Causal organisms. History.—K. Shiga (1898), at Kitasato’s sugges- 
tion, identified the etiological agent of acute dysentery by applying agglutina- 
tion tests to bacteria he isolated from dysentery stools. This organism he 
obtained from 34 out of 36 cases, and he subsequently inoculated himself 
subcutaneously with a killed culture of the bacillus, with the production of 
a severe local reaction. His original account was supplemented and aug- 
mented by others in 1901, 1902 and 1908. Two years later, an almost identical 
discovery was made by W. Kruse (1900), of Bonn, who found the same 
bacillus in dysentery cases in Laar, Westphalia, while S. Flexner, also in 1900, 
found in dysentery in the Philippine Islands a bacillus he thought at first 
was the same as that of Shiga. About the same time R. P. Strong and 
W. E. Musgrave found similar organisms in Manila. It remained for E. 
Martini and O. Lentz (1902) to demonstrate that the bacilli of Shiga and 
Kruse differed from those of Flexner and Strong in their serological as well 
as in their sugar reactions. 

The toxins derived from the Shiga-Kruse bacilli were investigated by C. Todd 
(1903, 1904) and an antidysenteric therapeutic serum was produced. In the 
meantime P. H. Hiss and F. F. Russell (1903) in North America had succeeded 
in isolating from cases of fatal diarrhoea in children an organism they called the 
Y bacillus, which ferments mannite as well as dextrose. Since that time 
investigations of Kruse, Rittershaus, Kemp, and Metz (1907) have led to the 
splitting up of the mannite-fermenting group into a number of sub-groups, 
and the matter was further complicated by still finer differentiations suggested 
by workers on this group during the 1914-18 War. 


Modern bacteriologists recognize :— 


(1) The non-mannite fermenters, of which the most important are 
Shiga’s bacillus—- Bactervum shige—and Schmitz’s bacillus—Bactertwm 
schmiuzi. In 1917 K. G. F. Schmitz described a bacillus closely 
resembling Shiga’s bacillus, but differing in production of indo] from 
peptone and producing a distinct antigen. 


(2) The mannite-fermenting group, now known as varieties of 
Flexner’s bacillus, which include a number of strains (formerly known 
as Strong’s bacillus, “ Y ”’ bacillus, Newcastle bacillus etc.): for details 
see p. 560. 


(8) The late-lactose fermenting group represented by Sonne’s 
bacillus—Bacterium sonnei, which produces a distinctive clinical syn- 
drome and which is becoming increasingly important. 


Other bacilli have been described and accredited a réle from time to time 
in the production of dysentery. Morgan’s Bacillus No. 1, resembling Bact. 
coli, has recently been discredited; so also has Pseudomonas pyocyanea 
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(B. pyocyaneus), which is widely distributed in water, sewage, etc., and which 
may appear in numbers in the stools and on culture may inhibit the growth 
of the true dysentery bacilli. 


Dysentery bacteriophage.—During the last twenty years d’Herelle 
has devoted considerable attention to the elaboration by dysentery 
cultures of a special bacteriophage. This dysentery-phage is specific for 
both Shiga and Flexner groups, and is apparently produced in the intestinal 
canal of patients recovering from bacillary dysentery. Great hopes were 
entertained that this discovery would result in a potent remedy and 
prophylactic, but unfortunately these have not been realized. The whole 
subject of dysentery-phage is discussed in d’Herelle’s work ‘‘ The Bacterio- 
phage and its Behaviour ”’ (1926). 

D’Herelle observed that a filtrate of a convalescent dysentery stool had 
the power of clearing a broth culture of Shiga’s bacillus. When a culture so 
dissolved was filtered, and a few drops were added to a fresh culture, the 
bacilli were dissolved, and this could be repeated indefinitely. The Shiga 
bacillus, therefore, was the organism first recognized as being susceptible 
to bacteriophagy. It is upon this organism, also, that most work has since 
been performed, and it is the one upon which it is possible to isolate the most 
active races of bacteriophage, for there exist strains of sufficient virulence to 
exterminate this bacillus, even without enhancing their potency by passage. 


The nature of bacteriophage.—It is generally considered that bacteriophage 
consists of ultra-microscopic particles having dimensions of 20-30 My 
(millimicron). The size of the particles has been determined by testing the 
limits of its filtration through collodion membranes. It was thought by 
d’Herelle to be a protobacterium, either derived from the bacterium itself as an 
enzyme, or a living autonomous thing which uses bacterial substances in 
order to reproduce. D’Herelle described it as an autonomous, living, parasitic 
organism, belonging to the group of filterable viruses, which multiplies at the 
expense of bacteria and ultimately causes their destruction; moreover, 
there is an infinite number of bacteriophages. 

It is very difficult to give an accurate account of the researches that are 
being carried out on this subject, because different authorities vary so much 
in the presentation of their ideas. It appears that actually there are many 
races of bacteriophage which are virulent for Shiga’s bacillus, these races 
varying in the degree of their activity for other species of organism. The 
bacteriophage obtained from Flexner bacilli is apparently virulent only for 
members of that group. 

Bacteriophage is isolated from the stools of patients convalescent from 
bacillary dysentery, from the stools of those affected with mild intestinal 
disturbances, and also occasionally from the feeces of normal persons. In all 
cases there appear to be fluctuations in virulence of bacteriophage obtained 
from one individual case, and also in the resistance of the bacteria; and it 
appears that improvement in the patient’s condition coincides with the 
moment when virulence of the bacteriophage excreted in the stools 
dominates resistance of the dysentery bacteria. Thus there are reproduced 
in the living body the same phenomena as in the test-tube. 

D’Herelle has found in fatal cases of bacillary dysentery that at no time 
during the course of infection does the intestinal bacteriophage show any 
activity for Shiga’s bacillus, either for the stock strain or for those 
isolated from the stools of patients. From this it is argued that in an epidemic 
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simple cases of diarrhoea are in reality cases of aborted bacillary dysentery, 
attributed to the rapidity with which intestinal bacteriophage adapts itself 
to pathogenic bacteria ; hence healthy persons who are in immediate contact 
with dysenteric patients escape infection by rapid adaptation of the specific 
bacteriophage. 


With a view to establishing a specific therapy, d’Herelle himself ingested 
increasing quantities (from 1 to 30 c.c.) of bacteriophage suspensions aged 
from six days to one month, without being able to detect the slightest in- 
convenience. As a result, prophylactic vaccination against bacillary dysentery 
by means of suspensions of anti-dysentery bacteriophage was applicable to 
man, but it is probable that any such prophylactic inoculation should be« 
performed with a mixture of bacteriophage races, anti-Shiga, anti-Flexner, 
and so on. 


D’Herelle has quoted a series of cases of bacillary dyesntery treated by 
the administration of specific bacteriophage, this form of therapy being 
limited at first to cases in which the infection was proved by isolation of the 
pathogenic organism. 


In the Instituto Oswaldo Cruz, Brazil, a series of cases was treated with 
a virulent preparation of B. dysenterie bacteriophage. It was concluded that 
possibly this method may best be combined with antiserum treatment, and, 
in order to obtain favourable results, the bacteriophage should be of maximum 
virulence. 


Bacillary dysentery in animals.—Bacillary dysentery has rarely 
been proved to exist as a natural infection in domestic animals. H. Dold 
and W. Fischer (1916-20) found that the organism may be recognized in 
dysentery of dogs in China ; it has been isolated by Ravaut and Dopter (1909) 
in Paris in monkeys in captivity, and by H. H. Scott (1926) from a gorilla. 
Flexner bacilli have been found in these animals by W. Kruse (1912), and 
F. B. Bowman (1910), and there is some evidence that Sonne organisms are 
capable of producing a fatal disease in macaque monkeys. 

é 


Reproduction of dysentery in laboratory animals.—thiga’s 
bacillus is especially toxic for rabbits, horses and mice, but to a much 
lesser extent for guinea-pigs. Sometimes after subcutaneous inoculation, 
especially in rabbits, the bacilli may become localized in the intestine and 
give rise to intense catarrh and necrotic lesions which often prove fatal 
(Vaillard and Dopter, 1903). Unfortunately, the intestinal lesions as a rule 
differ considerably from those usually seen in man. In rabbits, dogs, and 
young pigs the infection becomes generalized, and the organisms can be 
recovered from all the viscera. Possibly a fatal issue takes place too rapidly 
for dysenteric lesions of the bowel, as seen in human subjects, to develop 
fully. In laboratory animals subcutaneous inoculations produce intense 
inflammation at the site of injection, accompanied by pyrexia. This is 
sometimes followed by paresis of the hind quarters and occasionally also by 
severe diarrhoea with blood and mucus. 


Reproduction of the disease in man.—In 1900, R. P. Strong and W. 
E. Musgrave reproduced bacillary dysentery in a condemned criminal by 
administering by the mouth a 48-hour culture of Flexner’s bacillus. 
The man recovered after a typical attack of bacillary dysentery, and the 
organism was recovered from his stools. 
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There are three authentic cases of accidental laboratory infection of bacillary 
dysentery in man. W. Kruse (1901) mentions a doctor in his laboratory 
at Bonn who infected himself with cultures of Shiga’s bacillus, and there- 
after suffered from a mild attack. S. Flexner (1900), in Baltimore, described 
the case of one of his assistants who accidentally aspirated a culture by the 
mouth and forty-eight hours after suffered from diarrhea and tenesmus, 
with passage of blood and mucus. A laboratory-contracted infection is also 
reported by L. S. Lippincott (1925), when an assistant sucked up by mistake 
an emulsion of a freshly isolated culture of Flexner bacilli. Six days later 
clinical dysentery developed and the same bacillus was isolated from the stools. 


Carriers of bacillary dysentery.—These may be classified as 
healthy, convalescent, relapsing, and chronic carriers. 

The healthy carrver is one who excretes dysentery bacilli in a normal 
healthy motion without having suffered from an acute attack of the 
disease. This must be rare, and wé agree with Macalister that this 
group 1s not important for, since the cases reported by Kruse, Conradi 
and Mayer many years ago, little work has appeared, except that by 
A. Vazquez-Colet in the Philippines in 1925. The bacilli may, however, 
appear in the feces intermittently, as is shown by P. Verzar and O. 
Weszeczky (1916). Amongst 417 cases of convalescent dysentery 
(War cages in Germany) they discovered 77 carriers, of whom 75 were 
excreting Flexner’s bacillus. K. Saisawa and B. Tanabe (1926) ex- 
amined 2,847 recruits in the Japanese Army, and found that 0.52 per 
cent. were healthy carriers; among soldiers in barracks, out of 4,648 
examined, 0.82 per cent. proved to be the same. Ainong the total of 
88 carriers, Shiga’s bacillus was found in one case, Flexner’s in 15, 
and the “ Y”’ bacillus in 17. 

The majority of bacillary-dysentery carriers are convalescent carriers, 
1.e., persons who, after an attack of bacillary dysentery, continue 
to pass viable bacilli in the feces, usually together with blood and 
mucus. Saquépée considers that the formes frustes, the slight and 
clinically almost unrecognizable forms of the disease, play an important 
part in its spread. 

Friedmann in 1918 reported an epidemic in which eighty-six men 
in a cavalry regiment were attacked, and which was eventually traced 
to a convalescent carrier; and in 1921 Keersmakers described an 
extensive epidemic amongst the Brussels garrison which was traced to 
& prisoner of war who had recently returned from Germany. 

J. A. Arkwright, W. Yorke, O. H. Priestley and W. Gilmore found 
that two out of fifty convalescent dysentery patients were excreting 
Shiga’s bacillus six months after the attack. A. M. Kennedy and 
D. D. Rosewarne found only six carriers, of which three were Shiga 
and Flexner, in 5,000 feces examinations. Similarly, J. O. N. Barratt 
(1916), in a minute examination of fifty convalescent dysenterics 
from Gallipoli and Egypt, found only three carriers. 

The relapsing carrier may be defined as one by whom dysentery 
bacilli are passed in the feces owing to renewed activity of the organisms 
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in the intestinal canal. N. P. Hudson has reported upon such a case. 
The patient contracted Flexner dysentery in June, 1918, and during 
a relapse three and a half years later, in January, 1922, the bacillus 
was again isolated. The author has had a similar experience: an 
officer contracted Shiga dysentery in April, 1917, the bacillus being 
isolated on culture ; exactly three years later he suffered from a clinical 
relapse in England, during which the same organism was isolated. 


The chronic carrer may be defined as one who is incompletely cured 
of the disease in a clinical sense, and continues to pass dysentery bacilli 
in the feces. The importance of this factor was amply confirmed in 
the 1941 Libyan campaign. 

W. Fletcher (1917), working in England on War convalescents, found 
only one carrier of Shiga’s bacillus among 800 men : on the other hand, 
dysentery bacilh of the Flexner type were isolated in 2.25 per cent. 
Again W. Fletcher and D. L. Mackinnon in 1918 found that Shiga 
carriers were rare in a group of 985 war convalescents—1.89 per cent. 
—while 61 were Flexner carriers. E. Sergent and L. Négre found 18 
chronic carriers among a group of 67 pilgrims who had recently returned 
from Mecca. 

The infective bacilli emanate from the diseased mucosa. According 
to W. Fletcher, the hiding place of the organisms in the intestinal 
mucosa from which dysentery bacilli can be obtained are :— 


(a) Retention cysts in the submucosa, originally described by the 
author (Fig. 8). 

(b) Collections of pus which form beneath the pigmented scars of 
healed ulcers. 

(c) Undermined margins of chronic ulcers. 


The carrier state in bacillary dysentery does not, as a rule, persist 
for any great length of time. H. M. Perry (1925) paid especial attention 
to this point in the case of Shiga carriers. He showed that the state 
usually persisted from four to six months, and at the end of a year 
only 4 per cent. were still carrying dysentery ; in the case of Flexner 
infections it was higher, 7 per cent. The carrier state may last at most 
three or four years. For instance, Hudson reported a case of Flexner 
infection in which the bacillus could be demonstrated for three and a 
half years. 

The great majority of carriers, even when apparently healthy, are 
still suffering from ulceration of the intestinal mucosa; wherever 
sigmoidoscopy has been carefully performed, as in the series investi- 
gated by K. Saisawa and B. Tanabe (1926), ulceration or inflammation 
of the lower sigmoid or of the rectal ampulla has een revealed. 

According to A. Vazquez-Colet (1925) the serum of the carrier aggluti- 
nates the homologous organisms, and emulsions made from stock 
cultures give the best result. Treatment of the carrier state by auto- 
genous vaccines in order to rid the intestinal tract of these organisms 
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has proved of little avail (W. Fletcher, 1917). Recently sulphaguanidine 
treatment has proved valuable. 

The detection of carrier cases corresponds with the annual seasonal 
outbreaks of bacillary dysentery in the Philippines, and appears to run 
parallel with the number of clinical cases. 


Dysenteric toxins.—In 1908 H. Conradi produced an autolysate 
of Shiga’s bacillus which was toxic for rabbits and guinea-pigs. After 
incubation, an 18-hours-old culture was suspended in saline and further 
incubated tor 24~48 hours at 87° C.; when centrifuged, the yellowish 
supernatant fluid was diluted with five times its volume of saline and 
filtered through a Berkefeld candle. This product, injected sub- 





Fig. 8.—Chronic bacillary dysentery (Shiga infection) ; microscopic section showing 
formation of submucous retention cysts from adenomatous extensions of 
Lieberkuhn follicles. 


cutaneously into guinea-pigs in a dose of 9.1 c.c., proved fatal 
in 48 hours; in rabbits death was preceded by diarrhea, collapse, 
and paralysis of the extremities. Neisser and Shiga further noted that 
these toxic substances were precipitated by alcohol and ether and 
destroyed by heat at 75° C., while C. Todd (1904) prepared a soluble 
toxin which was highly active in rabbits and horses, but much less 
so in guinea-pigs, rats, and mice. Jopter (1905) described definite 
lesions in the spinal cord, chiefly chromatolysis of the anterior horn 
cells, and these were noted as frequently after injection of toxin as after 
the bacilli themselves. 

R. Kraus and R. Dorr (1905) concluded that Shiga’s bacillus gives 
rise to two toxins, one a soluble exotoxin, fatal to rabbits and guinea- 
pigs and giving rise to a specific neutralizing antitoxin, the other an 
insoluble endotoxin present in bacterial bodies. Later, Bessau (1911) 
concluded that there are two toxins, one, paretic or neurotoxin, causing 
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paralysis of the muscles, the other, intestinal toxin, causing diarrhea 
and chronic marasmus. 

The dysenteric toxins are very resistant to heat and to the action 
of light and ferments; their activity 1s neutralized when they are 
emulsified with fresh mucous membrane, especially that of the rabbit’s 
intestines. 

W. W. C. Topley and G. 8. Wilson (1989), in summarizing our present 
knowledge of this subject, consider that Shiga’s bacillus gives rise to a 
soluble toxin, whilst Flexner bacilli do not. The toxins of Shiga’s 
bacillus are much more potent than those of the Flexner group, some 
strains of the latter having actually been proved to be completely 
a-toxic. 

As regards the nature of the toxin, it is believed to be intermediate 
in position between an exo- and an endotoxin, possessing some of the 
properties of each. In order to prove that the dysentery endotoxin is 
distinct from the exotoxin, it would be necessary to show that an anti- 
exotoxic serum has no neutralizing effect upon the endotoxin, but it 
has been found that such a serum will neutralize Shiga toxin whichever 
way it is prepared. 

K. Schroer (1940) has studied the toxins of Schmitz’s bacillus. The 
exotoxin was obtained from a filtrate of broth cultures by pre- 
cipitation with trichloracetic acid, and the endotoxin from young 
cultures grown on agar. The endotoxin is rather weaker than that of 
Shiga’s bacillus. Rabbits are most sensitive to exotoxin, guinea- 
pigs to endotoxin. The conclusion 1s reached that, in production of 
toxins, Schmitz’s bacillus oceupies a position between active B. shige 
and inactive B. flernert. 

C. C. Okell and A. V. Blake (1980) produced a modified toxin- 
toxoid. This is prepared from the filtrate toxin by the addition of 0.6 
per cent. formaldehyde, so that after three weeks at 87° C. the original 
toxin becomes innocuous. A horse immunized with toxoid, however, 
yielded a very potent antidysentery serum after six weeks’ treatment. 


Habitat of the dysentery bacillus in the human body.— 
The dysentery bacillus is an inhabitant of the intestinal canal and, in 
the groat majority of cases, solely ot that tract. It is found 
mostly in the mucous membrane of the lower part of the small, and 
through the whole extent of the large intestine. The organisms 
occur in the lower part of the mucous membrane in immediate contact 
with the muscularis-mucose coat, rarely penetrating beneath it. It 
is, therefore, from this layer that the dysenteric toxins are absorbed 
and carried into the blood-stream. There is some evidence, too, that 
in the large intestine the solitary lymphvid follicles are first infected. 
In early cases of the disease dysentery bacilli can be isolated with 
comparative ease from the inflamed mucous membrane, and occasionally 
at autopsy from inflamed mesenteric glands. 

Dysentery bacilli have rarely been found in the blood, gall- 
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Barium enema of chronic bacillary dysentery 
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1, Acute bacillary dysentery necrosis. 2, Diphtheroid membrane in 
bacillary dysentery. 3, Subacute bacillary dysentery 





4, Chronic bacillary dysentery. 5, Mixed infection of amcebic and 
bacillary dysentery; A—ameebic ulcers, B—bacillary necrosis of 
mucosa. 
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bladder, urine, and spleen. L. Rosenthal (1908) isolated Shiga’s 
bacillus in pure culture from the spleen and from the heart’s blood in a 
man of twenty years of age who had ulceration of the large intestine. 
H. T.S. Aveline, A. E. Boycott and W. F. Macdonald obtained Flexner’s 
bacillus from the spleen in 1908. 8. T. Darling and L. B. Bates (1912) 
recorded the isolation of Shiga’s bacillus from the blood of a negro who 
died four days afterwards from dysentery which was verified post 
mortem, and HE. Fraenkel (1915) succeeded in isolating the Flexner-Y 
bacillus on bile-medium culture once out of 950 attempts. J. C. G. 
Ledingham and W. J. Penfold (1915) recorded the isolation of Shiga’s 
bacillus from the blood of a patient originally suffering from para- 
typhoid A. A. Ghon and B. Roman (1915) recovered the Flexner-Y 
bacillus from the blood and spleen in Germany, and L. Dudgeon 
in 1919, in Salonica, succeeded in obtaining it from the blood twice 
out of 145 attempts. P. C. Flu (1918), in Java, obtained Flexner-Y by 
blood culture in a child aged four years suffering from typhoidal symp- 
toms. C. M. A. Maer (1918) obtained a profuse growth of Shiga’s 
bacillus by blood culture in a fulminating case of bacillary dysentery 
with cerebral symptoms, the bacillus being also isolated post mortem. 
H. Spranger (1926), in Germany, by using a special bile medium, 
succeeded in isolating Shiga’s bacillus twice, Flexner’s bacillus once, 
and the Y bacillus once, by blood culture. 

The dysentery bacillus has, very occasionally, been grown from the 
bile at post-mortem, for example by A. Ghon and B. Roman (1915) in 
Germany, and by A. Connal and EH. C. Smith (1925) in Nigeria. P. C. 
Flu in 1918 found that bile does not definitely inhibit growth of 
dysentery bacilli, and he was able to isolate the organism from it 
two months after the last intravenous injection of Flexner bacilli 
into rabbits. C. W. Duval and Bassett (1908) recorded isolation of 
Shiga’s bacillus from the liver. 

Records of isolation of the dysentery bacillus from urine are 
scanty. §S. R. Bruenauer (1916) obtained dysentery bacilli in four out 
of fifty-four bacteriologically proven cases. A. Ghon and B. Roman 
succeeded in doing so once, in a male, and EH. Fraenkel (1915) found 
bacillus Flexner-Y once out of thirty-six cases of mild dysentery. 
Dysentery bacilli may therefore be present in the urine during the 
acute stage of the disease or in early convalescence. 

On one occasion R. R. Elworthy (1918) isolated Shiga’s bacillus 
from the synovial fluid in dysenteric arthritis. He employed a large 
amount of jomt exudate for the purpose, and as a result four colonies 
of Shiga’s bacillus appeared. 

Geographical distribution and epidemiology.—Bacillary 
dysentery is a widespread disease, and although at the present day 
more frequent in the tropics and sub-tropics, where the sanitation is 
either primitive or non-existent, it still occurs from time to time, in 
epidemic form, in highly cultured northern European countries. Dys- 
entery was rife in medieval England at a time when filth, squalor and 
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overcrowding were only comparable with primitive tropical conditions 
at the present day. In recent years epidemics have heen recorded in 
France, Germany, Great Britain, and the United States. In civilized 
countries the disease especially affects small children, in whom it may 
cause a considerable mortality. In these countries too, it is endemic in 
lunatic asylums and similar institutions. In France, Italy, and Germany 
bacillary dysentery is apt to attack soldiers in barracks and in encamp- 
ments ; there was, for instance, the well-known epidemic among the 
Prussian Guard at Déberitz in 1901 (Drigalski). In Russia, under the 
Soviet régime, widespread and extensive epidemics have been recorded. 
That bacillary dysentery is by no means necessarily associated with 
high atmospheric temperatures is shown by the fact that outbreaks 
resembling this disase have been recorded in sub-arctic countries.* 

Bacillary dysentery has always been associated with the armies in 
the field. It apparently decimated the armies of Napoleon on the 
retreat from Moscow ; it was present in the Crimean War; it was the 
chief form of dysentery in the South African War of 1900-02 (88,108 
cases with 1,842 deaths); and it was undoubtedly a feature of the 
Franco-Prussian War of 1871, leading to epidemics in Germany which 
lasted for several years. In the 1914-18 War it furnished a considerable 
proportion of the casualties on all fronts, especially in Gallipoli, Salonica, 
Egypt, Palestine, Mesopotamia, and Kast Africa, while even in France 
and Flanders it assumed considerable dimensions in 1917 and 1918. In 
the former year it accounted for 8.76 per thousand of casualties in 
France, and no Jess than 486 per thousand in East Africa, while in 
Gallipoli, in August, 1915, it was responsible for a high proportion of the 
120,000 medical casualties evacuated from the Peninsula within three 
months.t To quote Shiga, ‘it is always a constant companion of 
war, and it has been more fatal to armies than powder or shot.”’ 

In India, Malaya, and the Pacific Islands, bacillary dysentery is 
responsible for widespread and particularly fatal epidemics. In the 
Fiji Islands, for instance, epidemics in 1884 caused a mortality 
rate of over 180 per thousand, and even in recent years it has varied 
from 52 to 128 per thousand. 

Wherever it occurs, bacillary dysentery is likely to appear in epidemic 
form, and these epidemics are usually subject to seasonal variations ; 
in the tropics, where there is a well-marked wet season, the disease 
tends to appear at the end of the rains. In India, also, where bacillary 
dysentery epidemics are of annual occurrence, L. Rogers (1918) has 
shown that a characteristic seasonal incidence occurs. During the 
colder months of January and February bacillary dysentery almost 
disappears, to rise with the advent of the warmer weather; but in 


* The ‘dysentery ” so frequently referred to in the narrative of Scott’s and Shackleton’s 
Antarctic explorations seems to have been an irritative enteritis due to a too rapid return: 
to a meat dietary after partial starvation. 

+ It was pointed out by J. C. G. Ledingham and C M. Wenyon, and also by the author, 
that the majority of the dysentery cases in the epidemics in Gallipoli and Mesopotamia 
during 1915 and 1916 were bacillary in origin and only some 15-20 per cent. were ameebie, 
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the very hot May and June there is a fall. The maximum increase 
follows closely on the monsoon rains in July, reaching its peak in 
August and September. 

Balfour Kirk has summarized the epidemiology of bacillary dysentery 
in the tropics as follows :— 

(a) Rains deter occupants from defecating at a safe distance from 

their villages. 

(b) Waterlogging of the soil prevents bacilli from dying out. 

(c) The people are more hable to chills which precipitate an acute or 

subacute attack. 

(d) Natives crowd together, thus increasing the chances of infection. 

(¢) There 1s an increased risk of pollution of water supplies. 

In Arabia very virulent epidemics of bacillary dysentery are frequent 
among Mohammedans on their annual pilgrimage to Mecca. The high 
mortality-rate and the infectious nature of the disease among them 
may be appreciated from the studies of M. A. Ruffer and J. G. Willmore 
at the Pilgrim Station of El Tor in Sinai in 1909 and 1910. The 
classical types of B. shige and B. flexneri were isolated, but the 
commonest was a subvariety of the latter named El Tor No. 1, from 
which these workers prepared a therapeutic antiserum. 


BacittuARY DyYSENTERY IN 1TS RELATION TO INTESTINAL AMQGBIASIS 


It is probable that no proper conception can bé obtained of the true 
distribution of bacillary dysentery from isolated published statistics or 
from official sources. There are two main factors to account for dis- 
crepancies which will be found in this particular section :— 

1. The bacillary disease can only be diagnosed with scientific certitude 
hy isolation of the dysentery bacillus, and this is a procedure demanding 
skill, a properly equipped laboratory, an experienced scientific director, 
and the provision of adequately trained laboratory assistants. Such 
facilities are not to be found everywhere in British Crown Colonies and 
in the more undeveloped portions of Central Africa and Central America. 

2. The recognition of amcebic dysentery and the differentiation of 
Entameba histolytica from the non-pathogenic amcebe require the 
attention of a properly trained protozoologist. The number of specially 
trained personnel is limited, and many are the pitfalls which beset 
the tyro in the identification of the true dysentery amceba in all its 
various stages. There exists, therefore, a not unnatural tendency among 
inexperienced practitioners to ‘‘ rush in where angels fear to tread,’ 
and too readily to diagnose amcebiasis in tropical countries, where this 
infection is naturally prevalent, and where the disease evokes more 
popular attention than in northern climes. 

There is at present no uniformity in the matter of diagnosis nor 
general agreement on the basis by which these diagnoses are made, and 
until there is some universal and generally accepted standard, dis- 
crepancies and paradoxical statements are bound to be noted and 
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sudden bouleversements of statistics to occur from time to time. We 
cannot always sincerely believe that the nature of the prevailing form 
of dysentery has changed with this almost startling rapidity. The 
truth is that bacterial infections, in all their different and perplexing 
phases, are much more intricate and difficult to detect than are 
protozoal. 

For more detailed information regarding the world incidence of the 
two main forms of dysentery, the reader is referred to Table X, pp. 
186-150. 


CHAPTER VII 


THE BACILLARY DYSENTERIES (continued): PATHOLOGY, 
SYMPTOMATOLOGY AND COMPLICATIONS 


Mild cases.—lIt is difficult to describe the pathological appearances 
of mild bacillary dysentery because, since patients do not succumb 
to mild infections, opportunities for post-mortem examination are 
infrequent. The earliest lesions noticed by the author appear to origin- 
ate in lymphoid follicles of the large intestine. These give rise to super- 
ficial snail-track ulcers which travel across the bowel, spreading on the 
free edges of the transverse folds of the mucosa ; together with this 
there is catarrhal inflammation of the mucous membrane with the 
secretion of viscid mucus. 


Very acute cases.—The fully developed pathological picture 
appears to consist of acute hyperemia of the large intestine which 
eventually results in a gangrenous process (coagulation-necrosis) of the 
mucous membrane. This is seen especially in the lower portions of the 
large intestine, but may affect the last eight feet of the ileum and, very 
exceptionally, the whole small intestine (of which the author has 
investigated one case). This process is especially severe in the rectum 
and pelvic colon, but the cecum, hepatic and splenic flexures appear tu 
be particularly selected. Acute inflammation and necrosis are brought 
about by direct action of dysenteric toxin on the mucous membrane, 
possibly also by its elimination from the blood-stream. In especially 
virulent cases death may take place in as short a time as fifty-six hours 
from the onset. 


Stage of hyperemia.—At autopsy the appearance of the cadaver 
suggests intense toxsemia, but there 1s no wasting. There is paralytic 
distension of the large intestine; the mucosa is found to be bright 
scarlet red, very friable, dripping with blood, but there is no infiltration 
of the walls of the viscus. The lumen of the bowels is filled with viscid 
mucus intermingled with blood; in the small intestine there is a 
similar outpouring, tinged green with bile. Abundant signs of wide- 
spread toxic absorption are usually found. Thus, a general lymphoid 
peritonitis is present, with exudation of free serous fluid into the 
peritoneal cavity, lymphoid flocculi of the peritoneal surface, and 
cedema of the mesentery. The mesenteric glands are enlarged, red, 
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and softened. Very commonly post-mortem intussusception of the 
small intestine is present. There is engorgement of the right side of the 
heart ; the liver and kidneys, enlarged and congested, show paren- 
chymatous degeneration (toxesmic nephrosis) ; the gall-bladder contains 
scanty, tenacious, amber-coloured bile; the spleen is dark red and 
slightly diffluent ; the suprarenal glands may show central necrosis. 

In less acute cases which do not run such a rapid course, the mucous 
membrane has a rosy plum colour, mottled with numerous submucous 
hemorrhages, while the whole bowel 1s cedematous and consequently 
much thicker than normal. (Plate IV, 1, facing p. 66.) The numerous 
extravasations of blood into the submucosa constitute the acute 
hemorrhagic type. H. R. Dew and N. H. Fairley (1921), describing 
the pathology of a series of 259 acute and fatal cases, noted, together 
with the acute changes in the intestines, toxic spoiling of the viscera. 
In one instance Flexner’s bacillus was obtained from a splenic abscess. 
Myocarditis and pericarditis were common. 


Stage of necrosis.—In those who survive this process for more than a 
week, the stage of coagulation-necrosis is reached. Then the cadaver 
shows very considerable signs of wasting. The large intestine, especially 
the sigmoid flexure, is spastic and narrowed. The bowel wall is 
thickened by cedema, hemorrhages, and cellular infiltration. The 
appendices epiploice are engorged, discoloured, even cedematous. 
The defunct mucous membrane is converted into an olive green, 
brownish, or even blackish substance, which is rigid to the touch and 
pitted on the surface like a lava field. (Plate III, 2, facing p. 50.) The 
last few feet of the ileum mav be similarly affected. This greenish 
material represents the diseased mucous membrane extending down to 
the muscularis mucose. This colour is mainly due to staining of the 
dead tissue by bile and partly to the altered blood pigments. The 
intestinal contents consist of dark greyish fluid containing altercd blood 
but, owing to destruction of mucous cells, show little mucus. The 
necrotic mucous membrane can be scraped off with difficulty, revealing 
numerous smal] hemorrhages. Occasionally patches of necrosis are 
found scattered throughout the length of the large intestine, inter- 
spersed with areas of comparatively normal mucous membrane. 

Apparently Nature’s cure of this destructive process consists in 
exfoliation, as in a diphtheritic membrane, exposing a raw granulating 
surface. It is probable that a bowel thus destroyed cannot possibly 
recover, and even if this were possible, occlusion of the lumen would 
result. In this type of dysentery death usually takes place at the 
end of the third week. By this time the body is emaciated; the 
subcutaneous fat has completely disappeared; the omentum is de- 
nuded of its fat ; the abdominal viscera are wasted, and the mesenteric 
glands hard and fibrous. Where the necrotic process affects only 
limited portions of the bowel, ulcers of an irregular outline tend to 
form. Usually they are oval or irregular and communicate with each 
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other by submucous burrows or sinuses. This riddled appearance 
involves the whole of the large bowel. (Plate IT, 1-4.) 


P. Remlinger and J. Dumas (1915) describe an acute suprarenal 
syndrome in 4 per cent. of bacillary dysentery cases. The diagnosis 
is verified at autopsy by finding the adrenal hypertrophied. The 
syndrome appears in benign as well as in severe cases, and at any period 
of the disease. Histologically, in the suprarenals there is congestion of 
the capillaries and diffuse coagulation necrosis affecting both the 
cytoplasm and the nucle} of cells. In view of this pathology, injections 
of eucortone are indicated in treatment. The resemblance of the 
chnical state to Simmond’s disease has been noted. 


The stage of recovery—-When the mucous membrane has been as 
completely destroyed as in the description already given, it is difficult to 
visualize how it can be restored to its normal condition. Observations 
indicate that regeneration of the mucous membrane takes place from 
islands of mucosa which have escaped destruction. Repair appears 
to consist of proliferation of the columnar epithelium and the laying 
down of fibrous tissue, the healing mucosa being represented by a 
granular surface interspersed with fibrous scars. Where this has failed, 
the surface is covered with bleeding granulation tissue extending 
throughout the whole length of the large intestine or in scattered 
patches, especially in the lower portion. Over-production of granulo- 
mata may result in psendo-polyposis. The transverse colon is sometimes 
distended and sacculated. Often coils of the large and small intestine 
may become matted together by plastic peritonitis. Pericolonic 
thickening and general hyperplasia of the large bowel, as observed in 
chronic amoebiasis, do not follow. 


Pathology of chronic bacillary dysentery.—Chronic ulceration 
of the large bowel is the outstanding feature in chroni¢ bacillary dysen- 
tery. ‘The lesions are at first small, lenticular ulcerations of the mucous 
surface involving the mucosa ; sometimes they are found in the lower 
ileum. (Plate IT, 4.) 


The more advanced chronic lesions have been observed in pensioners 
from the 1914-18 War, and are common enough in natives, who suffer 
frequently from recurring attacks of longstanding bacillary dysentery. 
These lesions consist of irregular ulcerations of the mucosa which 
rarely penetrate beneath the muscularis layer. In a certain proportion 
of Europeans who have contracted chronic dysentery the main lesions 
appear as a granulomatous mucous membrane without demonstrable 
ulceration. In bacillary dysentery the ulcers are irregular in shape and 
run at right angles to the long axis of the bowel; the edges are not 
undermined and the base consists of greyish or brownish slough. In 
the chronic form pseudo-polvpoid granulomata are sometimes 80 
extensive as to occlude the lumen. Further features are given in the 
accompanying comparison. 
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Chronic Bacillary Ulceration Amebic Ulceration 
Ulcers commence on free edge of Ulcers commence as small ab- 
transverse folds, and run at right scesses in the submucosa which, on 


angles to the long axis of the gut. rupturing, ulcerate and are dis- 
Ulcers are serpiginous with ragged tributed parallel to the long axis of 


edges ; they often communicate the gut. Ulcers are oval, regular 
with neighbouring ulcers and, as a with undermined edges, rounded or 
rule, involve the muscularis mucosa. heaped-up margins ; discrete, flask- 


shaped on section, involving mucous 
membrane,submucoga and muscular 
coats. They originate in the 
submucosa. 


Perforation of the bowel as a result of bacillary dysentery may take 
place, although it is very rare compared with chronic amcebiasis. The 
author recorded (1919), in a series of over 800 autopsies in Egypt, 
three instances of ante-mortem perforation of the transverse colon 
with general peritonitis. 

Retention cysts —The author described a curious pathological con- 
dition which is the direct sequel of chronic bacillary dysentery and 
which is frequently seen in autopsies on Eastern natives—the formation 
of tapioca-like, mucous retention cysts, varying in size from that of a 
hemp seed to that of a cherry, which are distributed unequally through 
the large intestines, causing excrescences on the peritoneal surface ; 
on incision, clear, jelly-like mucus can be expressed. The retained 
material is often infected with Flexner bacilli and with B. coli, and 
may ultimately result in abscesses within the bowel wall. These cysts 
form from proliferation of the mucous membrane beneath the muscularis 
and explain the intractable mucous colitis which is so frequently a 
sequel and which is so difficult to treat. W. Fletcher and M. W. Jepps 
(1924), in their studies on dysentery in the Federated Malay States, 
describe this condition as quite common in chrou.ic cases and in carriers. 
Repair of chronic ulceration takes place extremely slowly by the forma- 
tion of pigmented scars which are visible as bluish depressions, beneath 
which lie retention cysts. (Fig. 8, p. 41.) 


Mixed infections.—The frequency with which tuberculous 
ulcerations and hyperplastic tuberculosis of the large intestine are 
noted in natives of the tropics who have suffered previously from 
bacillary dysentery makes it probable that the damaged imucous 
membrane offers lowered resistance to tubercular infection. 


Amebic ulceration may co-exist with bacillary disease. Typical 
lesions are superimposed on a fibrotic and scarred bacillary bowel ; 
and, per contra, the author has seen acute bacillary dysentery grafted 


on amosbic ulceration ; but these cases are by no means frequent. 
(Plate IT, 5.) 


Chronic bacillary dysentery may, also, be the starting-point -of a 
fatal generalized B. coli pyemia; and the author, in association with 
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1, Ameebic Dysentery Typical patches of infiltration and ulcera- 

tion of ascending colon, showing ‘‘Dyak-hair’’ sloughs. 2, Bacil- 

lary Dysentery (Shiga infection) Coagulation necrosis of lower 

portion of ileum, showing characteristic green coloration of the 
destroyed mucous membrane. 


INTESTINAL LESIONS IN AMG@BIC AND BACILLARY 
DYSENTERY (Half nat. size) 
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J. 1. Enright, has described a B. colt nephritis in which pyemic abscesses 
form in the Malpighian bodies and finally lead to large suppurating 
abscesses. It is therefore possible that ulceration of the large intestine 
may be primarily responsible for those chronic B. coli infections so 
commonly encountered in tropical practice. 


B. colt infecttons.—J. 1. Enright and the author in 1917, in Cairo, described 
amongst Turkish and Arab prisoners of war a pysemia in which the kidneys 
were specially affected, caused by B. coli communis or allied organisms. 
Nine cases were diagnosed during life and six postmortem. Chronic bacillary 
ulceration of the large intestine and rectum were common and it was demon- 
strated that the organisms gained entrance to the blood-stream’ through 
the lesions in the intestinal mucosa and were present in the blood and urine. 
The infection was found particularly in association with chronic bacillary 
dysentery, and parenchymatous degeneration of heart, liver, spleen and 
kidneys was evident. In smears from the organs the colon bacilli showed 
marked polar staining. The bacilli isolated in pure culture from abscesses 
in the cortex of the kidneys were divided into nine groups by their sugar 
reactions. Three failed to ferment lactose, and a type corresponding to 
B. neapolitanus Emmerich was most frequently encountered. 


Protozoa and their cysts in bacillary-dysentery exudates.—The existence 
of mixed infections of amcebic and bacillary dysentery may cause 
confusion to pathologists and clinicians. That such infections do exist 
there can be no reasonable doubt. On two occasions the author found 
active Entameba histolytica in a stool with a characteristic bacillary- 
dysentery exudate from which he was able to isolate Shiga’s bacillus, 
but he has never seen cysts of H. histolytica in a bacillary-dysentery 
stool. Other intestinal protozoa are encountered. Sometimes the 
vegetative form of EL. coli may appear and these have to be differentiated 
from similar stages of E. histolytica. The reader is referred to the 
Appendix, p. 588, for details on this point. During the stages of 
recovery intestinal flagellates such as Chilomastiz, Trichomonas, and 
even Giardia may be present in considerable numbers. It is probable 
that these organisms find in the bacillary-dysentery stool a medium 
which is congenial for their propagation, and it is probable, too, that 
their presence increases inflammation and irritation. 

Double infections of the amoeba (H. histolytica) and the dysentery 
bacillus are not so common in Europeans as in debilitated, half- 
starved, and exhausted natives. Some excellent pathological specimens 
illustrating this point were collected by H. R. Dew in Egypt during 
the Great War, and were in the collection of the Royal College of Sur- 
geons. W. Fletcher and M. W. Jepps (1924) record that in complicated 
cases no other bacillus was found so frequently in amoebic dysentery as 
B. dysenterice, which was isolated from 27 out of 198 cases; also that 
in a number of fatal cases of chronic dysentery they found lung lesions 
due to B. mucosus capsulatus. 


Relationship of the pathological lesions to the presence of the dysentery 
bacillus—During the World War (1919) the author showed that the 
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dysentery bacillus could be isolated in the early stages directly from 
the mucous membrane, but when necrosis had taken place this organism 
could bo recovered from the deeper layers of the bowel. 

In the necrotic stage it is necessary to scrape away the dead tissue, 
while in chronic dysenteric ulceration the organisms (B. shige) can be 
recovered from the bases of the ulcers. It was found that in 55 cases of 
the chronic form the large intestine was affected as follows :— 


Cases 
Whole of the large intestine . ; ; : z 24 
Ceecum and transverse colon. ‘ ; 1 
Rectum, sigmoid and transverse colon . ‘ : 3 
Rectum, pelvic colon and sigmoid ; ; : 17 
Sigmoid alone : ‘ ; ; 5 


Rectum alone ‘ ; ; 5 
The tendency is for chronic bacillary ulceration to occur mostly in 
the lower part of the intestine, i.e. in the sigmoid colon and rectum. 
In the upper portions ulcers are generally shallow and increase in 
depth and extent towards the lower portion. In two cases chronic 
bacillary ulcers were present in the lower part of the ileum, and the 
dysentery bacillus (B. flernert) was isolated. 


Histopathology.—The histology of the bowel in bacillary dysentery 
is a subject to which the author has given special attention and can best 
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Fig. 9.—Section of colon in acute bacillary dysentery (Shiga’s bacillus), showing 
inflammatory reaction, especially in the solitary lymph follicle. 


be illustrated by means of diagrams. (Figs. 9,10.) In the acute stages 
the mucous membrane is invaded by inflammatory cells mostly of the 
plasma type; the capillaries are engorged and there are numerous 
small hemorrhages, the goblet cells being enlarged. In the submucosa 
there is engorgement of the veins with considerable accumulations of 
inflammatory cells. The inflammatory changes are most intense in the 
vicinity of the lymphoid follicles. 
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In the necrotic stage the crypts of Lieberkuhn’s follicles are mostly 
destroyed, so that no definite structure can be distinguished. This 
layer has undergone coagulation-necrosis and is converted into a 
structure in which small hemorrhages, accumulations of leucocytes 
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Fig. 10.—Microscopical section of the large intestine in bacillary dysentery. 
Show1ng necrosis of the mucosa, cellular infiltration, and hemorrhages into the 


submucosa 
and pyknotic nuclei are visible. The muscular fibres of the muscularis 
usually escape. The submucosa is thickened to two or three times its 
normal width, distended with mflammatory exudate and the seat of 
numerous hemorrhages. Chief features are thrombosis and the destruc- 
tion of the blood-vessels, especially the vems. In the capillaries, 1t is 
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dysentery bacillus could be isolated in the early stages directly from 
the mucous membrane, but when necrosis had taken place this organism 
could bo recovered from the deeper layers of the bowel. 

In the necrotic stage it is necessary to scrape away the dead tissue, 
while in chronic dysenteric ulceration the organisms (B. shige) can be 
recovered from the bases of the ulcers. It was found that in 55 cases of 
the chronic form the large intestine was affected as follows :— 


Cases 
Whole of the large intestine . : ‘ : : 24 
Csecum and transverse colon. : 1 
Rectum, sigmoid and transverse colon 3 
Rectum, pelvic colon and sigmoid 17 
Sigmoid alone. : : : 5 
Rectum alone. : 5 


The tendency is for chronic bacillary ulceration to occur mostly in 
the lower part of the intestine, i.e. in the sigmoid colon and rectum. 
In the upper portions ulcers are generally shallow and increase in 
depth and extent towards the lower portion. In two cases chronic 
bacillary ulcers were present in the lower part of the ileum, and the 
dysentery bacillus (B. flexnerz) was isolated. 


Histopathology.—The histology of the bowel in bacillary dysentery 
is a subject to which the author has given special attention and can best 
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Fig. 9.—Section of colon in acute bacillary dysentery (Shiga’s bacillus), showing 
inflammatory reaction, especially in the solitary lymph follicle. 


be illustrated by means of diagrams. (Figs. 9,10.) In the acute stages 
the mucous membrane is invaded by inflammatory cells mostly of the 
plasma type; the capillaries are engorged and there are numerous 
small hemorrhages, the goblet cells being enlarged. In the submucosa 
there is engorgement of the veins with considerable accumulations of 
inflammatory cells. The inflammatory changes are most intense in the 
vicinity of the lymphoid follicles. 
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In the necrotic stage the crypts of Lieberkuhn’s follicles are mostly 
destroyed, so that no definite structure can be distinguished. This 
layer has undergone coagulation-necrosis and is converted into ¢ 
structure in which small hemorrhages, accumulations of leucocyte: 








P.H.M.B 


Fig. 10.—Microscopical section of the large intestine in bacillary dysentery. 
Showing necrosis of the mucosa, cellular infiltration, and hemorrhages into the 


submucosa 
and pyknotic nuclei are visible. The muscular fibres of the muscularis 
usually escape. The submucosa is thickened to two or three times its 
normal width, distended with inflammatory exudate and the seat of 
numerous hemorrhages. Chief teatures are thrombosis and the destruc- 
tion of the blood-vessels, especially the veins. In the capillaries, it is 


54 DYSENTERIC DISORDERS 


possible to recognize macrophage endothelial cells (histiocytes) ap- 
parently derived from the capillary endothelium. They are often 
large, 15-20 u in diameter, and contain ingested red cells, sometimes 
leucocytes. When they appear in the stools they are apt to give rise 
to confusion as they bear a close resemblance to amoebe (Fig. 11). In 
these severe cases the muscular fibres of the circular and longitudinal 
muscular coats have undergone toxic spoilmg. Cases have been seen 
in which all layers of the bowel wall have undergone coagulation- 
necrosis. 

Exfoliation of the necrotic mucosa is followed by granulation tissue, 
and the submucosa becomes the seat of newly-formed capillary vessels. 

In the stage of repair, proliferation of the columnar epithelium takes 
place from the fundi of Lieberkuhn follicles. The submucosa remains 
thickened and becomes the seat of fibrotic changes. 

Chromic ulceration.—The formation of a chronic bacillary ulcer is 
illustrated in Fig. 12. Ulceration proceeds from the fundi of the des- 
troyed follicles, while fibrous tissue forms in the immediate vicinity. The 
formation of mucous retention cysts proceeds from the base of the 
Lieberkuhn follicles, forming cystic pseudo-adenomata distended with 
mucoid secretion. At first they are lined by columnar epithelium, but 
later the cells are destroyed and the cavity is lined by basement mem- 
brane (Fig. 8, p. 41). 


SYMPTOMATOLOGY OF BACILLARY DyYSENTERY 


The practitioner in the tropics soon realizes that it is only in the 
acute and obviously toxic cases that his clinical acumen will permit 
a definite and positive diagnosis of bacillary dysentery. Even with the 
assistance of an efficient laboratory service, he must still be guided by 
clinical sense. When several cases of an acute dysentery of sudden 
onset with prostration and toxemia occur in the same neighbourhood, 
and especially when children and the enfeebled are attacked, then a 
diagnosis of bacillary dysentery may with certainty be made; but 
it is all-important that, in every case, this surmise should have reliable 
laboratory confirmation. Sporadic cases, and especially those not 
uncommon Instances of relapsing bacillary dysentery may be difficult 

to differentiate from amoebiasis. It seers superfluous to labour the 
point that this question of diagnosis is all-important, and that there is 
no disease in which the co-operation of the clinician and the pathologist 
is 80 essential. 

In clinical cases of bacillary dysentery, it can be stated at the outset, 
all degrees of severity occur, from a mild, apparently harmless diarrhwa 
to a toxic, fulminating, choleraic disease which may be fatal within 
two or three days from the onset. Divergences in clinical types are noted 
in adults, in children, in natives, in Europeans, in different epidemics, 
and in different countries. It is a matter of importance that severe 
cases should be recognized early and the appropriate steps taken, 
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Fig. 11.—Derivation of macrophage cells from the endothelium of capillary 
vessels of the submucosa in acute bacillary dysentery (Shiga’s bacillus). 
Many of the cells have ingested red blood-corpuscles. (x 500.) 
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Fig. 12.—Microscopic section of chronic bacillary dysentery ulcer (Flexner’s bacillus) 
in the large intestine, showing structure. 
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otherwise irreparable damage to the mucous membrane may take place ; 
moreover, the sooner the patient comes under treatment the less likeli- 
hood there is of the disease becoming chronic and intractable. 

Though there is no golden rule, the following symptoms may be 
regarded as cardinal: intermittent or remittent fever, great abdominal 
pain, tenesmus, and excessive diarrhw@a with the passage of blood- 
stained mucus in the stools; in severe cases general constitutional 
symptoms due to absorption of toxins and, occasionally, intractable 
vomiting are noted. The tongue is usually dry and furred and the 
pulse rapid and out of proportion to the degree of fever. 

Incubation period——Whenever bacillary dysentery appears in a 
crowded community it spreads with alarming rapidity. The incubation 
period, as determined by the experiments which have been undertaken 
on man in the few instances recorded, is generally from three to 
seven days. According to Dudgeon the known incubation period in 
one case was twelve hours: in others thirty-two hours to six days. 
In laboratory infections (Hirschbruck and H. Thiem) it is usually 
three days. 

Onset—Symptoms usually begin suddenly ; abdominal pain and 
discomfort with colic are felt some time before the mitial diarrhea 
begins, accompanied by violent and excessive peristalsis, and usually 
diarrhcea persists for a day or more before blood and mucus appear 
in the stool. 

E. Becher (1918) considered that there are characteristic differences 
between the clinical course of Shiga dysentery and that due to Flexner, 
so that the latter is not to be considered merely as a slighter form. 
Flexner dysentery, he thinks, begins quite acutely with a high fever 
of short duration, and simultaneously, or soon afterwards, diarrhoea 
sets in, with blood and mucus in the stools. Rigors and vomiting are 
also often observed at the commencement of the disease which, on the 
average, runs a course of one week. 

Shiga dysentery begins less acutely and increases in severity, reach- 
ing its climax only after some days. The fever, when present, is of 
longer duration than in Flexner infections, and the initial sharp rise 
1g missing. On the whole, the duration of the disease is longer. Asa 
general rule, too, the condition of the patient in Shiga dysentery’ is 
graver and the prognosis worse than in Flexner dysentery. This worker 
claims to be able to differentiate the two forms of dysentery on 
their clinical course alone, but this is doubtful. 

H. W. Corner has emphasized that in Shiga infections there is an 
early histotoxic anoxemia, manifest as a peculiar bluish flush which 
soon gives way to pallor. Early exhaustion is due to toxemia, while 
late exhaustion results from tissue depletion. Hypotension is a feature 
of special note. Usually there is a marked fall of systolic pressure, 
which for weeks remains below 110 mm. Hg. 

Pyrema—Fever is an accompaniment of all cases of bacillary 
dysentery except in mild attacks. Generally it is of a low type, ie. 
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from 99°-100° F. (87.2°-88.8° C.), but in the more acute cases the 
temperature rises to 108° and 104° F. (89.4°-40° C.) at night. The 
fever may be of an intermittent or even of a remittent type, and the 
continuation of the pyrexia in convalescent patients may be regarded 
as a sign that considerable destruction of the mucous surface has taken 
place. Sometimes the fever is so high and the toxic appearance of the 
patient so marked that bacillary dysentery may simulate typhoid. On 
the other hand, absence of fever is by no means a propitious sign. In 
toxemic cases, collapse with subnormal temperature may usher in the 
disease and the outlook then becomes grave. 

Abdominal pain and tenesmus, or straining.—The griping abdominal 
pains due to violent and unrestrained peristalsis are very intense and 
distressing. The pain is generalized over the whole abdomen, and 
attempts at palpation, elicit tenderness, especially on deep pressure. 
The area involves the small as well as the large intestine, while intense 
straining, or tenesmus, denotes that the pelvic colon and rectum are 
severely affected. The spasm of the rectum may last for half an hour 
after the passage of the stools, or it may be continuous, and so distress- 
ing that the patient becomes exhausted. In mild cases it may be absent 
altogether. Rectal prolapse may be a sequel. 

Dysuria or strangury is often present and adds yet another distressing 
feature to this unpleasant disease. Its origin may be reflex, and 
probably originates in spasm of the bowel in the vicinity of the bladder. 
Death may take place quickly, but usually two to four weeks elapse. 

Palpatwn of the abdomen.—Usually, quite early in the course of 
dysentery, probably owing to inflammation of the intestines, the recti 
muscles are so rigidly contracted that palpation of the abdomen becomes 
difficult ; but later, especially in cases of great severity, the abdominal] 
wall is more lax. Frequently, when the pain passes off and sensation 
is blunted by toxic absorption, prognosis becomes graver. The spastic, 
contracted loop of the sigmoid colon becomes palpable and can be 
rolled like some pliable rubber cord beneath the examining hand. In 
contrast to the amcebic form, transverse colon and cecum are not 
contracted to such a degree and so cannot be readily discerned. 

Character of the stools —It would probably be more correct to describe 
the discharge from the bowel in bacillary dysentery as ‘‘ exudate ”’ 
rather than a stool. The frequency and character of the evacuations 
may be taken as guides to the progress of the case. In number they 
may vary in the twenty-four hours from two or three to fifty, or they 
may be uncountable ; in other words, the unfortunate victim may be 
‘ glued to the commode.” 

In the early stages, during the first three days, evacuations consist of 
blood-stained mucus which is gelatinous and adheres to the bottom of 
the bed-pan or other container: in appearance it has been variously 
compared to pink frog-spawn or to red-currant jelly. It is practically 
odourless, or may give off a faint smell of spermin. After a period of 
three or four days the stools become more purulent, that is to say thev 
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are mostly compesed of pus cells, and blood is less apparent. In the 
next stage, bile pigments appear together with liquid grey fecal matter ; 
later still, during convalescence, the feces become yellow or brownish. 

The colour and consistency of the feces, when the spasm of 
the sigmoid colon has passed off, vary considerably according 
‘to the diet. Should the patient be fed on milk, solid casein curds 
and undigested portions of food are noted. In mild cases fluid feces 
may be passed from the commencement, together with blood and 
mucus. In Flexner infections the exudate may, from the commence- 
ment, consist entirely of mucus without admixture of blood ; so that it 
is not necessary for the latter to be present before a diagnosis of 
bacillary dysentery be justifiably made. In the most acute and ful- 
minating cases stools contain a large proportion of dark and decomposed 
blood. They have been compared to ‘‘ meat washings,” exuding a 
kind of stale musty odour ; or they may consist of blood-stained clots 
with a background of green, bile-stained mucus, betokening grave 
prognosis. In very rapidly fatal cases no blood or mucus may be 
noticed,in the stools from the commencement, but they consist of a 
foul fluid contaiming much altered blood but without admixture of 
mucus ; unless one is familiar with the underlying pathology, stools 
such as these may be mistaken for ptomaine poisoning or some 
choleraic condition. 

The following table demonstrates in a dogmatic manner the main 
differences between the stool of acute bacillary dysentery and that of 
the corresponding stages of the amcehic disease :— 


Acute Bactllary Stool. Acute Amebic Stool. 
Blood and mucus. Blood and mucus intermingled with 
feeces. 
Mucus tinged with bright red blood Fluid mucus, not adhering to pan ; 
throughout; viscid, adhering to blood generally dark red, in streaks 


bottom of pan. or clots. 

Odourless. An acute inflammatory Strong fetid odour, probably due 
exudate derived from the mucosa of to bacterial contamination and 
the whole or major part of the large decomposing blood. Derived from 
intestine. the sloughs of ulcers, together with 


exudate and intermittent hsmor- 
rhage. Comparable with anchovy 
sauce. 


Blood changes.—It appears, from work that has been performed on 
the blood appearances in bacillary dysentery, that ther® is no alteration 
in the hemoglobin content or the number of red blood-corpuscles in 
the early stages of the disease ; in fact, the cell volume, acccording to 
R. Gantenberg (1989), may be raised owing to dehydration. Generally 
speaking, there is no rise in the total number of leucocytes or in their 
relative proportions, except when the inflammation of the bowel has 
persisted for a considerable time. Then, apparently, a moderate 
leucocytosis of from ten to fifteen thousand per cubic millimetre may 
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be present. Laempe (1918) records that there are usually about 18,000 
leucocytes with a rise in the polymorphonuclears. In the chronic form 
secondary anemia is usually noted. 

Urine.—In severe cases the urine is of high specific gravity, about 
1,080, concentrated, dark coloured, and contains a heavy deposit of 
urates. No albumin or any other abnormal constituent is present, 
except perhaps in the fulminating cases, where there is an increase of 
indican. 


Classification of the different types.—On clinical grounds 
the forms of bacillary dysentery encountered may be classified as 
follows: (a) mild; (b) acute; (c) fulminating; (d) relapsing; and 
(e) chronic. 


(a) Mild or abortive type.—In the milder types, which are usually 
Flexner infections, constitutional symptoms are either entirely absent 
or not very severe, and there is no fever. The motions may be composed 
of feces from the commencement, or may contain a small quantity of 
blood and mucus. 

It is unusual for more than six or eight motions to be passed in the 
twenty-four hours. Even in these mild cases the spastic sigmoid can be 
felt in the left iliac fossa. The tongue may remain clean and the pulse- 
rate normal. The total duration may not be more than three or four 
days, and the patient convalescent at the end of the week. Acclimati- 
zation diarrhceas, which are common in Egypt, India, and the Far East, 
and which are known by local names, such as “‘ Gippy-tummy,”’ “ Hong- 
kong Dog,” “Simla Trots,” etc., come into this category, and are 
caused by infections with either Sonne or Flexner bacilli. 

(b) Acutetype—In acute cases the onset is much more abrupt. 
Within a few hours the temperature may be raised to 101°-108° F. 
The patient is obviously suffering from intestinal toxsmia, for his face 
becomes pinched and anxious—manifestations of severe dehydration. 
Defective absorption leads to chloride deficiency and tetany. Rigors 
are uncommon. Mental confusion and slight delirium may at first 
suggest enteric infection. Usually, within three or four hours violent 
diarrhova sets in, the fecal discharges being replaced by typical dysen- 
teric stools. As a general rule the stools exceed twelve in the twenty- 
four hours, and may retain their blood-stained character for at least 
fourteen days. Anorexia is usually present. The tongue is almost 
invariably coated with a thick yellowish fur, and the pulse-rate is 
accelerated ; in fact, tachycardia is present out of all proportion to the 
pyrexia. Tenesmus is a most distressing feature, especially during the 
night, and is usually accompanied by dysuria. The abdomen is navi- 
cular, and on palpation the spastic colon can be distinguished. The 
duration of this form is usually about three weeks. 

It is most important that this type of case should be immediately 
recognized, for, unless properly and thoroughly treated, it may relapse 
into the chronic, intractable form. 
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(c) Fulminating or severe type.—This includes the most severe 
infections and can be divided into sub-groups: (1) the choleraic, and 
(2) the gangrenous. In both, prognosis is extremely bad. 

(1) The Choleraic Form.—This form is somewhat rare, but, owing to 
superficial resemblance to cholera, the need for early recognition is 
obvious. The onset is generally acute, with vomiting, and collapse 
with attendant phenomena setting in early; but may be more gradual 
with severe headache and anorexia. The face is pinched, the eyes are 
sunken, and expression anxious; the temperature is subnormal, the 
tongue dry and glazed ; the skin of the extremities cold and clammy 
with tetanic cramps ; the pulse small, rapid and thready. The abdomen, 
at first acutely tender, becomes less so as toxsemia increases. Dysuria 
is usually acute. According to H. Otto (1940), the facves Hippooratica 
and extreme emaciation present a picture so like Simmond’s disease 
as to suggest an adrenalin syndrome. 

The loss of fluid from the body is so rapid that the specific gravity of 
the blood rises rapidly from 1,056 to 1,060. The initial discharges are 
profuse and watery, roughly resembling the stools of cholera, but may 
soon give way to a brown offensive fluid containing altered blood. 
Usually the appearance of collapse becomes more pronounced and death 
takes place within three days of the onset, but some who resist the first 
critical days appear superficially to do well for two or three weeks, then 
suddenly collapse and die. 

(2) The Gangrenous Form.—In this type the attack of dysentery 
commences suddenly, often accompanied by rigor, headache, vomiting, 
and other evidences of severe intoxication. The temperature rises 
rapidly to 102° F. (88.8° C.) or even 104° F. (40° C.). The face is flushed 
and feverish ; the pulse, at first rapid and bounding, becomes weak 
and relatively slow ; the blood pressure is s0 reduced as to register a 
systolic reading of 50 mm. Hg. 

The outstanding feature of this form 1s the severity of the abdominal 
pain, cramps and tenesmus ; usually the transverse and sigmoid colon 
ean easily be palpated through the abdominal wall. The temperature is 
intermittent, and tends to fall to subnormal on the fourth day. The 
tongue, at first covered with a dense white fur, soon becomes yellow- 
brown, dry, and cracked. The abdomen is sunken and the stools, 
which in the early stages resemble meat washings, are later converted 
to a dark grey offensive fluid containing much decomposed blood. 
A particularly characteristic appearance is the passage of dark greenish 
sloughs, often of a considerable size, which represent the exfoliated 
and necrotic mucous membrane. The stools are uncountable, with 
complete incontinence of urine. 

The urine usually contains a cloud of albumin. *Inflammation of the 
glans penis, a diphtheritic balanitis, has been observed in severe dysen- 
tery epidemics (C. W. Daniels). As the strength fails, so the voice 


Toxeemic nephritis, as described by N. H. Fairley in Pal-stine, is accompanied by 
caste, high blood urea, and obvious signs of nitrogen retention. 
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becomes husky, and ‘collapse sets in. Severe cerebral symptoms are 
common, and psychoses were observed in the Polish epidemic (1989). 

In this form the body may emit a musty odour, which becomes more 
intense as the disease progresses. 

(d) Relapsing bacillary dysentery.—It is usually stated in textbooks 
that relapses are not found in bacillary infection, but this is incorrect. 
In cases of the acute type which had not been thoroughly treated, 
relapses, with characteristic stools from which bacilli could be isolated, 
were noted frequently during the 1914-18 War, usually occurring at the 
advent of cold weather or as a sequel of some unaccustomed physical 
exertion. Unless adequately treated, this type is apt to emerge into the 
chronic form. 

(e) Chronic bacillary dysentery—This form of dysentery in soldiers 
demobilized since the 1914-18 War received considerable attention. 
They are victims of chronic ulceration of the mucosa, whicb has already 
been described. Chronic bacillary dysentery is really a form of chronic 
diarrhoea with recurring exacerbations and occasional passage of 
blood and mucus, persisting for months, or it may be for years, and is 
particularly intractable. 

Diarrhoea due to chronic dysenteric infection has been recognized 
in India for many vears under the synonym of Morbus Bengalensis 
(Chevers 1886), and accounts for an almost unbelievable emaciation in 
coolies in India and Malaya. Intestinal symptoms may become exacer- 
bated at intervals, sometimes with the passage of blood-and-mucus 
stools and chronic diarrhcea. As the disease progresses, secondary 
anemia becomes evident, with cardiac failure and cedema of the feet. 
The sunken abdomen and extreme emaciation form a striking clinical 
picture. Death usually occurs from exhaustion or from intercurrent 
disease, or may be due to hemorrhage from the ulcers, while perfora- 
tion of the bowel with peritonitis occasionally occurs. The difficulties 
in making a correct diagnosis are increased by the fact that it is almost 
impossible to culture dysentery bacilli from the stools. 

J. Strasburger (1921) has found it difficult to estimate, in a disease 
of such varying intensity as bacillary dysentery, the exact proportion 
of cases which become chronic. It is rare, he thinks, to find chronic 
bacillary dysentery commencing as a relapse after apparent recovery. 

Distinction must be made between the ulcerative and dyspeptic 
forms of bacillary dysentery. Some cases of chronic bacillary dysentery 
resemble ulcerative colitis, the patients continuously passing liquid 
feces intermingled with blood and mucus. The dyspeptic form is also 
fairly distinctive, and symptoms referable to disturbance of gastric 
function follow immediately upon the acute attack (see p. 74). 

Stenosis of the large intestine may take place as a sequel to chronic 
bacillary dysentery, but is rarer than is usually thought. In one such case 
of the author’s, narrowing of the lumen of the sigmoid colon was found. 

There is a form of chronic bacillary dysentery which closely resembles 
granular rectitis (see p. 440). In this form the general condition of the 
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patient is good, but a granular zone extends 2~8 ins. up the rectum, 
which has failed to heal. The patient continues to pass blood and mucus 
after each formed motion. This condition may persist for more than 
a year subsequent to the acute attack of bacillary dysentery ; it 1s 
usually amenable to bismuth subgallate retention enemata (see p. 458). 

Special features of bacillary dysentery in the 1939-40 
campaign.—In addition to the work of Otto and Gantenberg, K. 
Steuer (1940) has described special features of the epidemic of bacfllary 
dysentery in the German Army during the Polish campaign. There 
were 1,200 cases, with 8.8 per cent. mortality-incidence, and the 
epidemic was characterized by the rapidity of its spread. The factors 
concerned in this are said to have been :—the endemicity of the i- 
fection, general lack of sanitation, mobile warfare, season of the year 
and contaminated water, added to flies and prolonged exhausting 
marches. The inability, on account of existing conditions, to house 
the hospital staff in separate quarters, caused the infection of 5 out of 
10 physicians, 4 out of 12 nurses and 8 out of 42 sanitary personnel. 

In two-thirds of the series there was typical dysentery with bloody 
mucous stools. In 26.6 per cent. the condition was serious, in 6.6 per 
cent. extremely so, with cerebral involvement, pronounced dehydration, 
flabbiness of skin, cracked lips, brown discoloration of tongue and 
deeply sunken eyes. Herpes of lips was common and hiccough always 
an unfavourable sign. Damage to circulation was seen with all serious 
infections : pulse rapid and feeble, collapse frequent and not respond- 
ing to medication. Early death, usually in the second week, was asso- 
ciated with vasomotor paralysis. 

Only 9 out of 40 patients who died were received in hospital within 8 
days of onset, but almost half were admitted after the first week ; 80 
per cent. of those received within the first three days were discharged 
within four weeks. Anal swabs (bacteriological tests) in 890 cases gave 
18.5 per cent. positive and 81.5 per cent. negative for dysentery bacilli. 
Injection of antidysentery serum produced therapeutic effects on 
circulation, pyrexia and tenesmus, and several subchronic conditions 
were benefited by serum enemata. 

Complications were parotitis, disorders of bladder, rheumatic mani- 
festations, conjunctivitis and intermittent fever. Pronounced arthritis 
was seen six times. (Hdema was frequently noted. Major intestinal 
hemorrhages resulting in anemia were noted three times. 

Latent dysentery—J. Cunningham (1918) concludes that a latent 
form exists in which the stools may exhibit varying quantities of mucus, 
or mucus and blood, containing dysentery bacilli—a state not incom- 
patible with good health, and on this account cases may escape detection. 
A macroscopic examination of the stools for mucus, or for mucus mixed 
with blood, forms a convenient method for their detection, and is more 
simple and effective than a bacteriological examination. Similarly, 
an estimate of the degree and extent of dysentery prevailing in native 
populations can be formulated. 
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Bacillary dysentery in small children.—In the tropics bacillary 
dysentery is especially apt to attack small children under five years of 
age, and is to be regarded as a serious disease. As a general rule it may 
be stated that it is much more acute and severe in European children 
than in those of native races. The disease, apparently, can be spread 
by milk, which makes careful supervision and sterilization necessary. 
In young children the symptoms of toxemia are much more sudden 
and acute, and may overshadow the bowel symptoms. The attack may 
be ushered in with convulsions, and the child may die in coma. 

It has now come to be recognized that many of the epidemics of 
summer diarrhoea in the great cities of North America and Canada, 
even those of Europe, are due to infection with Flexner bacilli; there- 
fore such cases should be recognized early and treated as if they were 
examples of bacillary dysentery. Epidemic infantile diarrhoea is known 
in Japan as ”’ Ekin.“ This epidemic acute disease of infants, with 
sudden onset, fever, muco-diarrhe@ic sanguineous stools, cramps and 
collapse, prevails mostly in summer, sometimes in spring and autumn. 
Death or recovery may follow within twenty-four hours of onset, and 
mortality varies between 89 and 82 per cent. Sucklings are said never 
to be affected. Possibly collapse may be ascribed to suprarenal in- 
sufficiency. Treatment is by subcutaneous injection of adrenalin, 0.8 
to 0.5 c.c. of 1 : 1000solution, which 1s an effective remedy (K. Kawata, 
1925). 

K. Kiyono and N. Okubo (1917), M. Minoda (1921), and 8. Tawara 
(1921) have written on this subject a8 it affects children from two to six 
years of age in Japan. In these small children the dysentery toxin is 
especially apt to attack the central nervous system and the brain. 
In about 1 per cent. of cases Shiga’s bacillus has been isolated ; but 
K. Adachi (1921) has brought forward evidence that Sonne’s bacillus 
may also sometimes be the cause. 

W.C. Davison (1920), in a series of 134 cases of dysentery and diarrhea 
in children varying in age from three months to eleven years in Balti- 
more, found that in one series of 71 cases there were fifteen deaths— 
a mortality of 21 per cent. Out of thirteen cases from which a satis- 
factory stool specimen was obtained, Flexner’s bacillus was obtained in 
six, Shiga’s bacillus in one. Altogether, evidence of infection with B. 
dysenterve of one kind or another was shown in 88 per cent. of cases of 
clinical dysentery in hospital. The ratio of Flexner to Shiga infections 
was 8:1. 

O. Lade (1921) had the opportunity of studying 148 cases of bacillary 
dysentery in children in a clinic at Dusseldorf in Germany. Thirty- 
three cases only were positively diagnosed and in 9 Shiga’s bacillus 
was identified. The seasonal incidence of bacillary dysentery in 
children was very marked ; in 1919 the highest point was reached in 
October and in 1920 in July. House to house infection undoubtedly 
took place. The case mortality diminished with increasing age; for 
the first two years of life it was about 80 per cent. 
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G. Kuntze (1921) records a summer and autumn epidemic of bacillary 
dysentery in 148 children, of which 85 were infants and 58 over 
eighteen months of age. The clinical picture of the disease was by no 
means constant and the differentiation from the milder forms of 
diarrhcea was not generally easy. 

H. Schelble (1918) studied the gradual spread of dysentery amongst 
the civil population in Germany during the 1914-18 War. In Bremen 
especially there was an increase of dysentery cases in the Children’s 
Hospital. From July to September, 1917, there were 82 cases with 21 
deaths, a mortality of 25 per cent. 


Asylum dysentery.—Asylum dysentery can hardly be considered 
as a special clinical form of the disease, but for a long time it has been 
known that the form to which the feeble-minded are specially liable, 
in English and Continental lunatic asylums, is really a mild infection 
with dysentery bacilli, while attendants on these cases are apt to be 
attacked. Acute and fulminating types are rare, and the chronic form 
is frequently encountered. 

In the majority of cases, according to H. 8. Gettings, Flexner bacilli 
are responsible, but more recently Sonne’s bacillus has been isolated. 
Probably insanitary habits of the insane, their enfeebled constitution, 
and the breaking down of their natural resistance to disease are re- 
sponsible for the spread of the infection. The existence of bacillary 
carriers in most British asylums has been abundantly demonstrated. 

In a report presented to Parliament in 1842, dysentery was 
recorded all over the Kingdom by the Poor Law Officers; with the 
sanitary zeal and reform of the ’fifties, the filth was swept away, 
and dysentery disappeared, to remain in the lunatic asylums. 

In 1911, there were in English asylums 1,457 cases with 818 deaths ; 
in 1912, 1,555 cases with 287 deaths; in 1918, 1,159 cases with 270 
deaths. 

During 1919 in eighty country asylums there were 1,722 cases, of 
whom 20 per cent. died—forming 8 per cent. of the total number of 
deaths. Contrary to the generally accepted view that bacillary 
dysentery 1s a summer disease, the highest incidence of cases in Clay- 
bury occurred during the winter months. 

F. W. Mott in 1901 and 1902 made a careful study of the disease 
from a clinical and epidemiological viewpoint in this country. 

H. 8. Gettings (1915) was able to trace the dysentery history of 
Wakefield Asylum (West Riding Mental Hospital, Yorks) since its 
opening in 1818. Almost from the commencement, dysentery made 
its appearance, and it has lingered on there ever since. Sanitary 
measures of all kinds were adopted but all have uniformly failed. In 
1911 there were nearly three hundred dysenteric cases. 

J.8. Bolton and M. J. McGrath (1922), following the work of Gettings, 
were able to report that, as the result of special measures, the disease 
was becoming increasingly rare in British lunatic asylums. 
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In Scottish asylums the disease appears to be rare, possibly because 
they are not so overcrowded. 

It is probable that in asylums epidemics are kept up by carriers, 
who are particularly difficult to detect. Relapsing cases of dysentery 
are also probably responsible. It was found at Claybury (London) that, 
out of 590 patients who have suffered from dysentery during the last 
twelve years, 18 per cent. relapsed once, 6 per cent. twice, and 8 per 
cent. three times. 

F. H. Lorentz (1918) gives an account of an outbreak of dysentery 
in the asylum at Diren, Germany, which was brought to a close by 
a systematic search for chronic carriers. Four were discovered and by 
their isolation and the surveillance of all contacts, the outbreak was 
suppressed. The uncleanly habits of the insane greatly facilitate 
propagation in asylums and, moreover, the type of dysentery is usually 
of a larval character, so as to escape early recognition. The mortality 
is fairly high as the disease shows preference for old and debilitated 
patients. 

KE. T. Hilliard (1925) described bacillary dysentery as being endemic 
in the mental hospitals in Australia, at times flarimg up into 
epidemics which are extremely difficult to eradicate. The main clinical 
types to be distinguished were mild, relapsing, and toxic. The 
organisms were isolated from the stools in 70 per cent. of the acute 
cases, and proved to be Shiga 10 per cent., Flexner 80 per cent., and 
the Y bacillus 85 per cent. The prevention of this disease in asylums 
consisted of quarantining newcomers for three weeks, and of the 
isolation of all cases of diarrhoea and dysentery, and carriers, for as 
long as possible. 


SHIP-BORNE DYSENTERY AND DIARRHG@A 


The development of inter-oceanic and air-borne travel makes the 
subject of diarrhoea and dysentery contracted in transit a matter of 
importance and interest. This subject has attracted the notice of 
general practitioners during recent years on account of the increasing 
popularity of organized cruises to the tropics. To some degree also the 
comparative cheapness of these tours has increased the opportunities to 
visit many hitherto unfrequented spots in the Aigean Sea, and has 
thereby enlarged the possibilities of contracting dysenteric infections. 

Undoubtedly the most common infection contracted in this manner 
is bacillary dysentery of the Flexner type, due to contamination, either 
fly-borne or food-borne, of some meal eaten at a wayside restaurant, 
the most dangerous articles of food in this respect being fresh salads or 
fruits. Bacillary infection contracted on shore becomes manifest on 
shipboard two or three days after putting to sea. 

During 1986 a sustained correspondence on the subject appeared in 
the British Medical Journal. J. B. Hern, in a somewhat alarmist 
article, described several hundred cases on a pleasure cruise of fourteen 
days’ duration. Dysentery with pyrexia (108° I.) appeared forty- 
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eight hours after the commencement of the voyage. In the bacterio- 
logical investigation of one patient who had not recovered on her return 
to England, Flexner’s bacillus was discovered ; subsequently she suffered 
from two relapses. 

H.M.S8. Turner thinks that the risk of contracting bacillary dysentery 
on such a pleasure cruise, during visits to places of interest on shore, 
is considerable, there being special risk at Alexandria and Port Said. 

A. A. Klass thinks that, on voyages to India at any rate, risks have 
been greatly exaggerated. Most of the cases of dysenteriform diarrhea 
are due to over-indulgence in unsuitable food on board ship. He 
stresses the difficulty of differentiating these cases from true bacillary 
dysentery, especially in the early stages. 

The following is a summarized account of instances of this nature 
which have come under the author’s personal observation :— 


(a) A woman of fifty-five, seen in September, 1933, on return to England 
from Majorca. Commenced dysenteric symptoms on board ship, with 
pyrexia, and passage of blood and mucus. Loss of weight. Feces: blood 
and mucus—typical bacillary exudate. Serum agglutinated Shiga’s bacillus 
1: 200. 

(6) A man of forty-eight, seen in November, 1935, on his return from 
Teheran, Persia, contracted bacillary dysentery and continued to pass blood 
and mucus on passage through Mediterranean. On arrival in England was 
still passing blood-and-mucus stools. Bacillary dysentery exudate; probably 
a Flexner infection. 

(c) A man of thirty-one, seen on arrival in London in January, 1936, 
from a pleasure cruise from Aden, where he apparently contracted bacillary 
dysentery, which became apparent in the Red Sea, three days out. Pyrexia, 
blood and mucus in stools. Was treated as a case of ameebic dysentery. 
No evidence of this infection ever obtained. On arrival in England stools 
still contained blood and mucus. Serum agglutinated Flerner’s bacillus 
1: 800. 

(d) A retired Colonel, aged sixty-nine, had been on a trip to Khartoum. 
Developed acute dysentery on Nile steamer and was extremely ill at Juba. 
Flown to Entebbe by air, and treated as case of acute amoebic dysentery, 
with emetine injections. Became very emaciated and extremely ill. Arrived 
in England, April, 1935. Serum agglutinated Shiga’s bacillus 1 : 400. 

(e) An engineer contractor, seen in August, 1925, employed erecting a dam 
op the Blue Nile for two and a half years. Apparently contracted Shiga 
dysentery at Port Sudan. Dysenteric symptoms commenced when three days 
out at sea. On board ship he was treated as a case of amoebic dysentery, with 
emetine injections. On arrival in London was passing blood-and-mucus 
stools with characteristics of bacillary dysentery. Shiga’s bacillus isolated 
from feces, as well as from surface of rectum. 

) A eadet in Colonial Government Service, who had contracted dysentery 
in North-West Territories of Gold Coast, had been ill for two months and 
had been treated with emetine injections. Relapse with blood and mucus 
on board ship. Was treated as amoebic dysentery. On arrival in England 
in July, 1933, was passing blood and mucus in stools. Bacillary dysentery 
exudate. Serum agglutinated Shiga’s bacillus 1 : 200. 

(g) A woman of thirty-one, seen December, 1934, on return from India, 
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she contracted some form of acute dysentery in May, 1934. Treated as 
amoebic dysentery with emetine injections. Dysenteric attacks, accompanied 
by pyrexia. Loss of 14 lb. in weight. Relapse on board ship. Feces 
contained blood and mucus, bacillary dysentery exudate. Serum agglutinated 
Flexner bactllus 1 : 200. 


Some cases are doubtless due to Sonne’s bacillus, and the danger of 
food-borne infection on shipboard has not been sufficiently recognized. 

In March, 1984, the author investigated the case of a woman who had 
developed dysentery, with passage of blood and mucus, on board 
ship, and had suffered from three distinct attacks, with some pyrexia 
and abdominal pain, during the voyage. Her boy of three, who shared 
the same cabin, was similarly affected. The feces of both consisted of a 
typical bacillary-dysentery exudate. The serum of both agglutinated 
Sonne-bacillus emulsion 1 : 100. 


The author has seen a good many cases of white diarrhcea with 
sprue-like stools commencing on board ship. The other accompaniments 
of sprue, such as wasting, sore tongue and angwmia were absent. In one 
instance it was ascertained that the original infection was Sonne’s 
bacillus, which, it must be noted, may produce a clinical condition 
simulating temporarily the clinica] features of sprue. This by no means 
negatives the fact that many cases of sprue do originate at sea. Sprue 
diarrhoea on board ship is not confined to European officers, but may 
also—though rarely—originate in white and occasionally in Indian 
seamen. Among passengers, especially on the voyage from India or 
China, sprue may make its appearance for the first time on board ship. 
Very often the onset is violent, and emaciation may be extreme. In 
September, 1986, the author examined a planter from Malaya with 
sprue-like diarrhcea and characteristic stools. The illness commenced 
ten days after leaving Japan and persisted throughout the voyage. 


Other cases of ship diarrhoea resemble mucous colitis (see Chapter 
XXITI) and may be the sequel of a bacillary-dysentery infection con- 
tracted on shore. A similar form is also frequently seen in small children. 
The author's experience also points to the possibility of cceliac disease 
making its first appearance in children from the tropics when on board 
ship. The clinical appearance of these children is quite characteristic, 
with pasty complexion and turgid swollen abdomen. The cceliac 
affection has a disturbing effect upon temper and mentality, the 
children becoming a trial to their parents. The exacerbation which 
becomes apparent on the voyage may be due to unsuitable dietary, 
though change in temperament and appearance when on a fat-free 
diet is remarkable. 

The author has not encountered amoebic dysentery contracted at 
sea, but he has seen many instances where the infection wat acquired 
ashore, and gave rise to symptoms for the first time on board ship. 
These patients, as a rule, contracted the original infection in India and 
the Far East. 
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SONNE DYSENTERY 


A full account of the bacteriology of Sonne’s bacillus is given in the 
Appendix (p. 561). 

Recent work on Sonne infections in England and other countries has 
brought to ght a new clinical entity. Particular prominence is given 
to the very varied clinical pictures which this bacillus may provoke, 
and which differ in many respects from the clearer-cut dysenteric 
syndrome of Shiga and Flexner. The pathological appearances some- 
what resemble those of the latter type. (Plate IV, 2.) 

Probably mild attacks of dysenteriform diarrhosa are the rule in most 
cases. In the early stages the feces are greenish, with blood-flecked 
mucus from which almost pure cultures of late - lactose - fermenting 
organisms (Sonne) may be obtained. Confirmation of their identity 
with specific serum is readily produced. 

The most comprehensive descriptions of the symptoms are those by 
A.M. Kinloch and J. Smith in 1926. In one class of case the symptoms 
approximate to those of an acute Flexner dysentery, with sudden onset 
of illness, diarrhoea, colic, and the appearance of blood and mucus in 
the stools. In a second they may assume a more alarming aspect and 
approach in virulence those of the Salmonella group. J. A. Charles and 
J. H. Warren (1929) describe cases with sudden onset, vomiting, and 
diarrhea with the passage of “ tomato-soup”’ stools, more nearly 
resembling the choleraic form of Shiga dysentery, followed by rapid 
prostration. But in the great majority of Sonne infections, the symp- 
toms appear suddenly, resembling an irregular diarrhoea, with greenish 
mucoid stools. 

In all Sonne infections there is a tendeney to pyrexia associated with 
an abrupt onset, but in the milder cases the fever is slight and transient. 
One remarkable feature is the association with diarrhaa of catarrh of 
the respiratory system which not infrequently precedes the develop- 
ment of abdominal symptoms ; it is co-terminous with them, and apt 
to occur more frequently in children than in adults. 

R. Cruickshank and R. Swyer (1940) have well described a recent 
epidemic in which some cases showed an initia] nse of temperature 
varying from 98°8 ~104° F., averaging 100° F., but most were 
apyrexial. Sometimes pyrexia may be due to superimposed causes, 
such as mastoiditis or appendicitis. Intestinal symptoms are not 
generally severe, but toxic cases may sometimes be observed, and the 
author has treated several cases which resembled severe Shiga infection 
with dehydration. The commonest type of stool in this epidemic was 
loose green and mucoid. A slightly higher proportion were alkaline 
than acid. <A smaller number passed typical dysenteric motions. 
Rhinitis was present in ten children, otitis media in three, but bron- 
chitis was common. 

The stools usually number 5-8 in the twenty-four hours, and the 
abdomen shows slight distension. Acute symptoms usually endure for 
forty-eight hours and are followed by a feeling of lassitude and lethargy ; 
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stools remain loose and greenish, but in the next few days become brown, 
formed and more normal. 

K. Harvey has reported that very acute Sonne infection in children 
up to nine years of age may be the cause of sudden death. 

The paper by J. A. Charles and J. H. Warren (1929) indicates how 
widespread this infection may be in England as a result of acute attacks 
of ‘‘ food poisoning,”’ a point to which W. G. Savage and P. B. White 
first drew attention in 1928. An outbreak described by R. E. Smith 
is interesting because some cases were of this acute type. 

One of the best-described outbreaks of food poisoning due to Sonne’s 
bacillus occurred in St. Pancras and Holborn, London (G. Snowden, 
1988). Here 18 people were attacked, 11 in St. Pancras and 2 in 
Holborn. Five were adults, eight children, and two of the latter, 
aged 11 and 18, died. 

The clinical symptoms were vomiting, acute abdominal pain with 
passagé of blood and mucus in the stools, and, in some cases, a high 
temperature. The sudden onset pointed strongly to food poisoning and 
it was found that they had all eaten ‘‘ pease pudding ’’which had been 
purchased at a certain shop in St. Pancras the previous night. This 
had been prepared from dried peas boiled with sodium bicarbonate, 
and bacteriological examination revealed large numbers of Sonne’s 
bacili. At the inquest it was ascertained that about twenty people 
had partaken of it and the evidence proved, as far as proof was possible, 
that a girl, who was found to be a carrier, had contaminated the pudding. 

A. M. Fraser, J. P. Kinloch, and V. J. Smith (1926), in the routine 
examination of enteritis cases in Aberdeen, found 88 of Sonne 
dysentery, most of them in institutions where the inmates were under 
strict medical observation. The blood serum of 81 cases, taken 
between seven and twenty days from the onset, gave a positive 
agglutination in dilutions varying from 1: 50 to 1 : 6,400. 

G. M. Fyfe (1927) has described a milk-borne epidemic of Sonne 
dysentery at St. Andrews between September 5 and September 26. 
The total] number of cases was estimated at nearly 200 and there were 
no fatalities. The incubation period was shown to be probably less 
than twelve hours. The respiratory catarrh which was such a feature 
of the Aberdeen outbreak was not noticed. Usually recovery was 
complete in a week. 

A similar outbreak has been described by G. Abraham (1929) in 
seventy cases in Frankfurt-on-Main. Toxic symptoms in the form of 
unconsciousness, convulsions, and delirium were present. 

The year 1987 witnessed a remarkable increase in the number of 
dysentery cases of the Sonne type in this country, recorded in many 
quarters, but mostly in the London area. Possibly this was due to 
the improved methods of diagnosis and the more general appreciation 
of Sonne’s bacillus as a pathogenic agent. 

There has been a general increase in the figures in the Rogistrar- 
General’s weekly return for the last few years; but towards the end 
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of 1987 a very marked increase was noted; for the week ending 
December 4, 1987, there were 454 cases. The figures for 1985 and 1986 
were double and treble those for 1984, while those for 1987 were ten 
times that number. In passing, it should be remarked that, judging 
from the returns of the Health Section of the League of Nations, the 
same tendency to increase is shown in many European countries; in 
Germany, for instance, the summer figures for 1987 are almost double 
the mean values. KE. Bloch (1988) has drawn attention to the great 
increase in Sonne dysentery in Glasgow in institutional as well as 
non-institutional environments. Towards the end of 1987 the first. 
large outbreak of this type of dysentery was recorded. Most of the 
cases were very mild. 

J. J. Laws (1986) has described an outbreak in a mental institution 
in Epsom, Surrey. Apparently Sonne infection is specially likely to 
attack the insane and to spread with great rapidity among them. The 
onset was acute though the course was benign. Most cases soon 
became free from infection, but a small number continued to pass the 
organisms in the stools without showing any clinical symptoms. In 
mental asylums both these forms of “ carrier’ play a considerable part 
in spreading Sonne dysentery. From 80 per cent. of the cases Sonne’s 
bacillus was isolated. The agglutination of the serum was positive 
within a fortnight of the onset in a dilution of 1 : 25 to 1: 600. 

The last two years (1989-41) have witnessed further widespread 
epidemics in England, and it has proved a definite factor in dysentery 
outbreaks in the Middle East. 

Diagnosis .— Diagnosis is easy in Sonne dysentery as the organism 
can usually be readily isolated from the stools. Cruickshank and Swyer 
stress the value of rectal swabs in obtaining positive cultures. In a 
total of 79 they obtained the following figures :— 


Feces -+- and rectal swab ++ 86 
Feces —, rectal swab + 84 
Total feces + 45 
Total swabs -+- 70 


Therefore, by repeated examination of both fecal specimens and rectal 
swabs, Sonne’s bacillus can be isolated from most clinical cases, but the 
rectal swab method gives a much higher proportion of postive results. 
This organism is present in the intestine in a gradually-decreasing 
proportion after the subsidence of acute symptoms. Convalescent 
carriers play an important part in the spread of infection. Three 
negative swabs are necessary before discharge. Serum agglutination 
tests have a definite diagnostic value in a fair proportion, but repeated 
tests have shown conclusively that sera initially negative remained so, 
while positive cases remained positive. 

Spread of Sonne dysentery—G. K. Bowes (1988), in reporting an 
epidemic of Sonne dysentery in Bedford, has been able to demonstrate 
that the outbreak in this case was definitely milk-borne. The organisms 


THE BACILLARY DYSENTERIES 71 


were isolated from the milk, as well as from the feces of the patients. 
Fifty-nine out of 106 households were affected. 


CoMPLICATIONS OF BacrtuaARY DysEenTERY 


Dysenteric arthritis.—This complication appears to have been 
known to Coelius Aurelianus, who termed it “ rheumatismus intestinalis 
cum ulcere.” To the older generation of physicians in India it was 
known as “ dysenteric rheumatism.” In many respects dysenteric 
arthritis resembles that of gonorrhcea, and it is a curious fact that it is 
common in some epidemics and rare in others. In the Ddéberitz 
epidemic in Germany in 1900, arthritis developed in 8°75 per cent. of 
all cases ; in 1897 in a similar outbreak in the Fiji Islands (C. W. Daniels) 
it occurred in 10 per cent., although in the same locality in 1910 in a 
series of 800 the author did not see one. 

B. G. Klein (1919) recorded eight cases out of a series of 973 in Rouen. 
The knee-joint was involved in every case, and the onset of the arthritis 
was about the twentieth day. The usual limits are the sixth to twenty- 
third days. According to Z. Cope (1920), in his experience in Meso- 
potamia, 1 to 2 per cent. of bacillary cases developed joint trouble, and 
this complication occurred up to three months after the primary attack. 

Usually dysenteric arthritis is associated with Shiga toxins, but in 
some cases a Flexner infection has also been noted, but there are no 
records of it in the Sonne disease. The joint affection rarely develops 
in the acute stage of dysentery. 

D. W. Ritchie, quoted by Cope, states that arthritis in the Salonica 
cases during the 1914-1918 War usually occurred during convalescence ; 
he considers constipation to be a predisposing cause and states, 
moreover, that those cases treated with frequent doses of tincture 
of opium were the most apt to develop arthritis. 

An interesting fact is that there appears to be no correlation 
between the intensity of the arthritis and the severity of the initial 
dysentery. G. Graham (1919) believes that patients who show 
symptoms of arthritis early are more liable to severe attacks: 
according to K. Stettner (1917), toxic conjunctivitis often precedes it. 

G. Graham (1919) and Z. Cope (1920) agree that the knee is most 
commonly affected ; in the series quoted by the former, both joints 
were attacked in sixteen cases, and one in fifteen ; the ankles and elbows 
came next in sequence, and finally, i in three cases, the small joints of 
the wrists and hands. R. Gantenberg (1989) noted rheumatic sequele 
in muscles, joints and periostvum, pre-eminently in the muscles of the 
left thigh. 

Occasionally the temporo-maxillary and sterno-clavicular, and very 
rarely the hip-joints, suffer. The affection usually flits from one joint 
to another with short intervals between. Different types of joint 
affection may be distinguished. The pains may be evanescent, and 
it is possible that the arthralgia is often situated in the fibrous muscle 
insertions. 
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Hydrarthrosis—In the knee a large effusion of synovial fluid may 
occur suddenly—it may be into the subcrureus pouch. The author 
noted that this is more likely to occur in rheumatic subjects. The 
effusions are usually accompanied by a rigor, by a rise of temperature 
to 102-108° I’. (88.9-89° C.) and, in the initial stages, by pain, which, 
however, soon wears off, leaving stiffness, while the skin over the 
affected joint is shiny and reddened. 

When aspirated, the inflammatory fluid is straw-coloured, slightly 
viscid and usually sterile on culture, and it has the important property, 
as noted by B. G. Klein (1919) and 8. H. Zia and H. J. Smyly (1981), 
of agglutinating the infecting dysentery bacillus (Shiga or Flexner) 
in a titre higher than that given by the blood-serum from the same 
case. Apparently the joint effusion never becomes purulent, nor are 
the heart or valves ever affected. 

There is some evidence, as noted by the author, that arthritis is more 
likely to develop in serum-treated cases, and it becomes necessary to 
distinguish between dysenteric arthritis and fugitive poly-arthritis 
which may accompany serum sickness (P. Manson-Bahr, 1920 ; Z. Cope). 

Dysenteric arthritis involving many joints may persist from a few 
days to six or eight weeks, but, however alarming this condition may 
appear at first to the patient and his medical attendants, it is comforting 
to know that permanent disability seldom ensues. Some disability is 
produced by the stretching of the joint capsule ‘and the surrounding 
ligaments but, according to G. Graham, complete recovery may ensue 
even after this has persisted for six months. 

In 1920 the author recorded arthritis associated with large, sterile 
effusions into the glutei and latissimus dorsi muscles which subsided 
slowly. 

z.. Cope observed an ankylosing type with peri-articular thickening 
more resembling rheumatoid arthritis. In this + ariety the effusion is 
less noticeable, and the inflammation seems to centre chiefly in the peri- 
synovial sheaths. This results in considerable limitation of movement 
and may eventually lead to a more intractable disability. 


Eye complications.— Unilateral or bilateral conjunctivitis may be 
ussociated with the acute stage, and, in. convalescents, irido-cyclitis 
ushered in by fever and rigors. These complications have been well 
described by G. Graham (1919) and E. Maxwell and W. H. Kiep (1918). 
According to the former, conjunctivitis was noted between the 
fourteenth and thirty-fourth day of the disease ; in one case as late as 
the eighty-fourth. Dysenteric conjunctivitis yields rapidly to instillation 
with 2-per-cent. argyrol. These ocular affections may be accompanied 
by articular effusions. 

Maxwell and Kiep lay stress on the frequency of anterior uveitis, as 
first pointed out by Morax. They describe adhesions to the capsule of 
the lens formed by a thin membranous film of exudate occupying the 
pupillary space. and a number of opacities with a deposit of uveal 
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pigment arranged fringe-wise round the margin of the membrane and 
also extending along those lines running radially between it and the 
edge of the iris. 

There is acute tenderness on pressure over the ciliary region, with 
photophobia, blepharospasm, and marked circumcorneal hyperemia. 
The pupils are irregular with ring synechie. Iridectomy was performed 
in one case and the aqueous humour was found by J. A. Arkwright 
to agglutinate Shiga’s bacillus 1:80. G. Worms, P. Lesbre and G. 
Sourdille (1926) noted that, in dysenteric sclero-conjunctivitis, the 
tears did not contain specific agglutinins. As a rule, iritis subsides 
part passu with arthritis. 


Parotitis.—This may be either uni- or bi-lateral, is painless, and is 
usually associated with joint complications. It is difficult to say 
whether it is of true dysenteric origin or whether it is due to septic 
absorption from the mouth. A particularly severe form ending in 
gangrene has been observed in Sumatra by J. Smits (1915). 


Portal thrombosis.—This has been recorded and has led to portal 
pyemia and miliary abscesses. 


Intussusception.— Intussusception of the small bowel may occur 
in bacillary dysentery in children. It is very necessary that this com- 
plication should be early recognized, for operative interference is the 
only remedy. A sudden increase in abdominal pain, together with 
vomiting and the disappearance of fecal matter, should suggest digital 
examination of the rectum for the characteristic tumour. It must, 
moreover, be remembered that intussusception may resemble bacillary 
dysentery and is frequently mistaken for it, and is also found post 
mortem as an agonal phenomenon. 

W. G. Pridmore (1897) considered that dysentery, by its enfeebling 
effect on the intestines, aided by straining and peristaltic movements, 
is a predisposing cause. 

Thrush.—lIn the tropics, infection of the mouth, the pharynx, and 
even the cesophagus, with the greyish growth of the thrush fungus is 
common, and in these cases large numbers of the characteristic yeast 
cells are present in the stools, and may cause them to assume a frothy 
bubbling character somewhat resembling those of sprue. 


SEQUELZ OF BAcILLARY DyYSENTERY 


Peripheral neuritis may follow bacillary dysentery, as many 
other specific infections. This has been doubted, but the author has 
seen 80 many cases following on dysentery epidemics that he is inclined 
to believe there is some connexion. The legs are usually affected, with 
loss of knee-jerks, glossy, atrophic skin, edema of the ankles, and 
hyperesthesia of the calves. This condition may persist for several 
months. 

A. Bittorf (1918) observed neuritis in 1 per cent. of cases in an 
extensive epidemic ; he regarded it as a secondary toxic affection due 
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to absorption of bacteria and their toxins from the ulcerated bowel. 
Malnutrition and emaciation, which cause the disappearance of fat from 
the medullary sheath of the nerves, favour it. The majority of cases 
exhibited mainly sensory disturbances, partly subjective and partly 
objective, without trophic changes. Muscular spasm and cramps, 
especially of the calf muscles, were not rare, and only one case of severe 
motor neuritis had been seen. 

A. G. Biggam (1929) recorded a case in which the sequence of events 
appeared to suggest that acroparesthesia of the legs was due to dysen- 
teric toxins. Rapid improvement followed on large doses of intra- 
venous antiserum. 

Stenosis.—Stenosis is the result of great damage to the mucous 
membrane. The large intestine may be transformed, as in ulcerative 
colitis, into a narrow tube. Adhesions to surrounding organs may occur, 
and may give rise to distressing and painful peristalsis. Stricture of 
the colon must be excessively rare; A. Davidson recorded six cases 
only in thirty years’ experience in India, and the author has encountered 
one single instance as the result of infection contracted during the 
1914-18 War. 

Post-dysenteric constipation.—This is frequent after the 
subsidence of an acute attack, and is possibly due to the resulting 
atony. 

Hoeniorrhiages Suave intestinal hemorrhage from ulcers has 
been recorded in the chronic form. 

Achlorhydria.—A. F. Hurst (1915) suggested that the high inci- 
dence of bacillary dysentery in the troops at Gallipoli might be due to a 
temporary achlorhydria. In 1920 H. Strauss reported that twenty-one 
out of a hundred cases of bacillary dysentery had achlorhydria which 
was attributed to the infection. F.E. Camps (1988) has published the 
result of test meals of a hundred post-dysenterics under the Ministry of 
Pensions. He found either complete achlorhydria, or a slow-rising 
type of curve. This factor was held responsible for many digestive 
troubles following bacillary dysentery. In the author’s series of post- 
bacillary dyspepsia, achlorhydria and hypochlorhydria have been 
found to be the rule. 

Tachycardia.—Owing to the physical exhaustion of the patient, 
and possibly also to toxic myocarditis, a condition of irritable heart 
persists long after dysenteric symptoms have disappeared. In those 
cases in which a record of the pulse-rate has been kept during 
convalescence, it has been shown that tachycardia becomes more 
accentuated as convalescence proceeds. This 1s a factor which has to 
be seriously considered in soldiers convalescing from bacillary dysentery 
under active service conditions. 

EK. B. Gunson (1916) noted that dyspnoa, palpitations, precordial 
pain, vertigo, and exhaustion were the chief symptoms, and that the 
only drug beneficial for this form of cardiac distress was adrenalin 
subcutaneously every four hours in doses of 5-10 minims. 


PLATE V 


SIGMOIDOSCOPIC APPEARANCES 


Ameebic Ulceration of lower rectum, giving rise to symptoms suggesting 
carcinoma. 

Intestinal Bilharziasis.—Early stage. Patches of granulation tissue con- 
taining eggs of Bilkarzia mansoni. 

Chronic Bacillary Dysentery Pseudopolyposis.—Flexner-Y infection. 
Agglutination test positive to Flexner 1: 180. Great improvement on 
intestinal lavage. 

Acute Ameebic Dysentery.— Active ulceration of mucosa with blood and 
mucus exudate. 

Acute Bacillary Dysentery.—Shiga’s bacillus isolated. (teneral oedema of 
mucosa, spasm, submucous hemorrhages. Harly healing stage. 

Ameebic Dysentery.—Chronic stage, showing “ pitting’’ of mucous mem- 
brane. 
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Peritonitis.—Acute perforation of the large intestine has been 
recorded by N. H. Fairley recently in three cases in the Middle East. 
Localized subacute peritoneal effusions, with adhesions in the right iliac 
fossa, have also been described in the chronic form. Massive serous 
peritoneal effusions have also been observed in toxic cases not re- 
sponding to treatment. 


Post-dysenteric ascites.—J. W. D. Megaw and G. C. Maitra 
thought that the ascites which is so commonly found in India in associa- 
tion with conditions of the liver is a sequel to repeated infection. 
Whenever hacillary dysentery is improperly treated, the dysenteric 
toxins pass through the intestinal walls and give rise to an irritative 
peritonitis which is followed by fibrosis of the peritoneum, with result- 
ing ascites. 

Ascites is more likely to occur amongst patients who continue to be 
carriers ; among such cases, therefore, agglutinins in the serum are 
more likely to persist than among an average series of recovered bacillary 
dysentery. 


Other diseases.—Other infections of the colon, such as amabiasis, 
may follow on a bacillary attack. Tuberculosis of the large bowel has 
also to be considered, as well as sprue in Eastern countries, and that 
particularly distressing complaint, mucous colitis. These sequele will 
be dealt with under their appropiate headings. 


CHAPTER VIII 
THE BACILLARY DYSENTERIES (continued): DIAGNOSIS 


Ir has frequently been emphasized that in bacillary dysentery it is 
unwise entirely to rely on a clinical diagnosis. The acute and ful- 
minating types of the disease are obvious, but in less marked forms 
difficulties arise. In making a laboratory diagnosis it is necessary 
that the pathologist should have had the benefit of considerable 
experience of this highly specialized work, for bacillary dysentery 
frequently occurs as a terminal infection in chronic wasting diseases 
such as pellagra, phthisis, kala-azar, bilharziasis, amobic dysentery 
and scurvy. Long-sustained pyrexia may be due to superimposed 
paratyphoid infection. In chronic cases, persistent pyrexia and fre- 
quent rigors may be due to B.-colt septicemia or malaria. Malaria in 
dysentery is a serious complication, specially apt to appear because 
dysentery in a malarial subject may light up a smouldering infection. 
On the other hand, it may co-exist with primary subtertian malaria, in 
which case it is just as important to treat the latter as the former. 
Pneumonia, either of the lobar or broncho-pneumonic type, is a frequent 
terminal event in the more chronic form. 


DIAGNOSIS BY SIGMOIDOSCOPY 


It is seldom necessary to use the sigmoidoscope in making a diagnosis 
of hacillary dysentery in the early and acute stages of the disease, and 
it is doubtful whether its use is always justifiable, since the pain of 
introducing the instrument may be acute, and damage may result, 
whereas in ameebic and bilharzial dysentery instrumentation is both 
painless and harmless. The bowel wall is rigid and is therefore with 
difficulty dilated sufficiently to permit the instrument to pass far up ; 
generally, however, this is quite unnecessary, as a glimpse of the rectal 
mucosa will enable a diagnosis of bacillary dysentery to be made with 
certainty. 

The appearances at the early and acute stages, which have been 
described so ably by A. G. Biggam (1980), resemble very closely those 
described in the account which has already been given of the pathology 
of the bowel, and are very characteristic. 

The mucosa in the early stages of most acute types of bacillary 
dysentery, when coagulation-necrosis has developed, has a greyish- 
green necrotic appearance with hemorrhagic areas, and indicates grave 
prognosis. If the bowel is re-examined a few days later, ulceration may 
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be observed, with sloughing of the necrotic mucosa. The patient 
usually, at this stage, shows evident signs of toxic absorption. 

In acute bacillary dysentery of a milder type (caused by Flexner 
bacilli), the mucosa is of a strawberry-red tint with diffuse inflammation 
and hyperemia, bleeding when traumatized. (Plate V. A.) The bowol 
usually contains much blood-stained mucus, often adhering to the 
mucosa, and the superficial necrotic mucous membrane may be visual- 
ized as a thin greyish layer exposing a red, raw and bleeding surface 
when removed. The bowel wall, at this stage, is usually rigid and 
inelastic. 

When cases are repeatedly examined, exfoliation of the superficial 
necrosis can be seen, the bowel gradually resuming its normal appear- 
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Fig. 13.—Sigmoidoscopic appearances of chronic bacillary dysentery (left) and 
ameebic dysentery (right). 


In chronic bacilary dysentery the changes mvolve the whole mucosa, which 1s covered 
with granulation tissue. There is rigidity of the bowel wul) with some stenosis 
Amosbic dysentery shows characteristically-shaped ulcers and submucous hemor- 
rhages. The mtervening mucous membrane appcars normal 


ance. Much viscid mucus is secreted by the bowel during the healing 
process. 

In convalescent bacillary dysentery the mucous membrane is nodular, 
rose-pink or bluish-red, and cedematous. Numerous red blotches are 
interspersed, caused by submucous hemorrhages. The walls of the 
bowel are rigid and inelastic and the natural folding 1s absent. The 
mucosa is readily traumatized and the lumen filled with blood-stained 
mucus. 

In the subacute stages the bowel surface is covered with granulation 
tissue in irregular patches, these representing areas from which the 
necrotic mucosa has been removed. 

In chronic bacillary dysentery the appearances are quite unlike those 
of the acute form. The bowel wall has lost its elasticity, being rigid 
and indurated. The examination is usually painful and the 
granular mucosa bleeds readily. (Fig. 18.) Scrapings reveal numerous 
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pus and macrophage cells. The exact appearance of the bowel varies 
in different stages ; sometimes a pseudo-polypoid condition is simulated 
by the heaping up of exuberant granulation tissue (Plate V, B.) ; 
sometimes fibrosis of the bowel wall may result in partial stenosis or 
fibrotic scarring. The patulous condition of the anus and atrophic 
appearance of the shin surrounding the anal margin, together with the 
wasting of the gluteal and perineal muscles, afford a considerable amount 
of additional evidence in diagnosis. 

H. J. Smyly (1980) has emphasized a point which the author has 
often observed, namely, that there is in milder forms of chronic bacillary 
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Fig. 14.—Sigmoidoscopic appearance of Melanosis coli, showing pigmenta- 
tion of colon sometimes found as a sequel to chronic bacillary dysentery. 


dysentery, a hyperplasia sufficient to obscure the small blood-vessels 
which are normally visible. 

Some of Smyly’s cases presented ulcers in the rectum or sigmoid 
or both. The commonest type is a very shallow ulcer, the margin of 
which is sharply defined, and ranging in size from one millimetre or less 
to over a centimetre. The base is usually covered with pus, which is 
easily swabbed away, exposing red granulation tissue. Another type 
of ulcer resembles a crater umbilication, or a well-defined papule. 
By cultures from the surface of these ulcers taken with a toothpick 
swab, a growth of Shiga’s bacillus may be obtained. 

A striking appearance, sometimes obtained in chronic bacillary 
dysentery, especially in the rectum, is a tessellated pattern on a red 
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mucosa, white granulations appearing as a delicate network, or more 
widely spaced. 

Melanosis colt.—Melanosis coli is a curious condition of melanin- 
pigmentation of the rectum and sigmoid, the nature of which is obscure. 
The author has seen this in three patients who had suffered from 
pore dysentery and consequent diarrhoea over a long period. 
(Fig. 14. 

Attention was originally drawn to pigmentation of the colon in 
dysenterics by A. L. Gregg (1928) and was attributed by him to the 
excessive bismuth. A. F. Hurst (1987), who has written an exhaustive 
account of this subject, believes the pigmentation to be the result of 
artificial diarrhcea produced by aperients. Metastasis of pigmentation 
to the submucosa and mesocolic lymph-glands may occur in the more 
advanced cases (W. M. Stewart and E. M. Hickman). H. L. Bockus, J. 
H. Willard and J. Bank (1988) have discovered no fewer than forty- 
one cases diagnosed by sigmoidoscopy. They believe, apparently on 
substantial grounds, that it 1s due to anthracene compounds in the 
laxatives when used over long periods, and they have found that these 
aperients contain resinous substances and some pigment matter which 
is intimately associated with active aperient principles. The deposition 
of this pigment in the mucosa produces melanosis. 


X-RAYS IN DIAGNOSIS 


A barium enema is of little assistance in the acute stage of bacillary 
dysentery as an aid to diagnosis; its chief use is in the chronic 
stage. There the appearances obtained are those of a subacute colitis 
and are indistinguishable from similar appearances in chronic ulcerative 
colitis. (Plate I, p. 42.) 

LABORATORY DIAGNOSIS 


In hardly any other disease is it so essential that attention should be 
given to details of laboratory technique, since the symptoms of bacillary 
dysentery may be simulated by so many other causes of intestinal 
ulceration that the final diagnosis must always depend upon the 
pathologist, and since it is essential, in the interests of the patient, that 
appropriate treatment should be given at the earliest possible moment. 


Direct microscopic examination.—A provisional diagnosis of 
bacillary dysentery can be made by examination of the cellular exuda- 
tion, and for this two conditions are absolutely necessary : (1) that the 
specimen has been freshly passed, and (2) that it is passed early in the 
course of the disease. The stool should be collected in a bed-pan and 
brought direct to the laboratory. 

The selection of a portion of the stool suitable for microscopic examin- 
ation or culture should be made by the pathologist. It must be empha- 
sized that, in both the bacillary and the amcebic form, all diagnostic 
features may disappear after a lapse of from four to six hours, and 
this is especially likely under tropical or subtropical conditions. So 
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important is the collection of suitable material that some pathologists 
now prefer to obtain the blood and mucus direct by the rectal swab 
method (see p. 70). However obtained, a portion of the blood-stained 
mucus should be placed by means of a platinum loop on a clean glass 
slide, covered with a cover slip, and examined directly with a 4 in. lens 
and a low ocular (X2). (It is a mistake to use a lens of too high power 
for the preliminary examination.) A mechanical stage is necessary. 


Cellular exudate——The most characteristic feature of the bacillary 
dysentery stool under the microscope is the very large proportion of 
polymorphonuclear leucocytes. Red blood-corpuscles, too, are very 
numerous and, excluding these, pus cells constitute quite 95 per cent. 
of the exudate. It has been noted by J. G. Willmore, C. H. Shearman 
(1918), and others, that these polymorph cells possess distinctive 
ringed nuclei, due to the accumulation of chromatin on the periphery of 
the nucleus; they have been appropriately termed “ ghost cells.”’ 


Macrophage cells —Jn addition to the polymorphonuclears, a much 
larger cell, which seems to be characteristic of bacillary dysentery, 
occurs at an early stage. The appearance of these cells in the stool 
and their characteristic refractivity have given rise to confusion in 
diagnosis, so that it is permissible to emphasize their importance. 
The macrophage (histiocyte) is a cell usually 10-45 yp in diameter, 
apparently derived from capillary endothelium (Fig. 11, p. 55), con- 
stituting about 2 per cent. of the cellular exudate. It may be round, 
oval or even bilobed. In its cytoplasm it contains vacuoles and 
cranules of various kinds, fat globules, and sometimes even ingested red 
cells, or leucocytes. Those globules, of greenish colour, consist of chroma- 
tin due to the destruction of the nucleus, and others consist of fat due 
to the protoplasmic degeneration which may be appropriately demon- 
strated by Sudan III stain. In their general appearance, and on account 
of their propensity to ingest red blood-corpuscles and other objects, these 
cells have frequently been mistaken for Entameba histolytica. They 
are, however, defunct and therefore non-motile, and, to the practised 
eye, the ground-glass appearance of the protoplasm differs strikingly 
from that of the clear, greenish, refractile endoplasm of the amceba. 
Some of the macrophage cells are much smaller—about 10 p in diameter 
—and these have been described by various workers as “ refractile 
celis, but by appropriate staining, the details of their endothelial 
nucleus can be distinguished. (Plate VI.) 

In addition, columnar epithelial cells from the mucosa may be seen, 
as well as mononuclear leucocytes and lymphocytes. Eosinophils are 
rarely encountered. 


Historical account of cytodiagnosis.—The making of a preliminary 
diagnosis in dysentery by a study of the cellular exudate has been given the 
dignity of a special term, “‘ cytodiagnosis,” while A. Alexeieff has named the 
composite picture a “pyogram.” Jurgens originally noted and described 
these cells (macrophages) in the stools of bacillary dysentery, and drew 
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TABLE VI 


Differentiation of Bacillary Dysentery and Ameoebic Dysentery Stools by 
the Cellular Exudate. 


ACUTE BACILLARY AcuTE AMGBIC 
DYSENTERY DYSENTERY 
Red cells ....... cece Numerous and scat- | Numerous; occur in 
tered = throughout clumps and rouleaux 
preparation 
Polymorphonuclears .... | Numerous with clear | Undamaged cells ex- 
cut ring-nuclei tremely scarce ; those 
which occur have 
eroded margins 
Nuclear masses......... Free from cytoplasm ; | Free from cytoplasm ; 
scarce very common 
Macrophage cells ....... Large and numerous, ' Rarely seen 
containing ingested 
red cells 
Eosinophil cells ........ Scarce Numerous 
Epithelial cells ......... Common, generally | Numerous and appar- 
bile-stained and dis- ently undamaged 
integrated 
Bas: ss vrns wan eass Extremely scarce Motile and in large 
numbers 
Entameba histolytica.... | Absent Present 








The following summarizes the relative percentages of cellular constituents 
of the stools in bacillary and ameebic dysentery :— 


TaBLE VII (J. Anderson, 1921) 


Bacrti.ARY DYSENTERY | AMCBIO DySENTERY 








Polymorphonuclears ... 90.7 per cent. 7.5 per cent. 
Mononuclears ........-. LOY: x5) Gs O27. ig. oz, 
Lymphocytes ......... 23 oy. - 95 2 mare 
Eosinophils............ 0.0) 55. 55 Bio as: 
Macrophage cells ...... 18 ws» 9» 0 oy. a8 
Epithelial cells ........ T4859 45 1:3 5 4 
Plasma cells .......... 1.61.65 35 LS 46° & 


Nuclear masses ........ OO use 83 oo 
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attention to their superficial resemblance to amcebe and the likelihood of the 
pathologists mistaking them for these protozoa, especially in sections. 

The author (1912), in his work on dysentery in Fiji, once more called 
attention to these cells, figured them, emphasizing their distinctive characters, 
especially in the early stages of a bacillary infection, and described their 
appearance in sections of the bowel. In addition, he consistently employed 
cytodiagnosis in the laboratory diagnosis of bacillary dysentery during the 
1914-18 War. 

This subject assumed greater importance during the epidemics of dysentery 
in Gallipoli in 1915, mainly because of the imprimatur conveyed to it by the 
work of G. B. Bartlett (1917) in his report to the War Office. In this paper 
it became apparent that macrophage cells (histiocytes) had been confused 
with stages in the life-history of Entameba histolytica. The question was 
pursued by the author, in collaboration with J. G. Willmore (1918), and they 
were able to trace in microscopic sections the derivation of the macrophage 
cells from proliferation of endothelial cells. (Fig. 11, p. 55.) 

Almost at the same time K. M. Lynch (1917) described them as varying in 
size from 25-45 pu, and as being non-motile, with densely granular cytoplasm 
and a large ring-form nucleus. He rightly considered them to be endothelial 
phagocytes and similar to large wandering body-cells. 

J. G. Willmore and C. H. Shearman (1918), in an exhaustive paper, still 
further emphasized the importance of cytodiagnosis in the differential diagnosis 
of the dysenteries, and drew up a categorical statement upon the cell-picture 
of amcebic as contrasted to that of bacillary disease. 

J. Anderson (1921), working in the author’s laboratory i in Palestine, made 
differential cell-counts of the cellular exudate in the two diseases. J. G. 
Thomson and A. Robertson (1921) gave a series of figures illustrating the 
morphology of the inflammatory cells in the exudate. 

This was followed in 1924 by a monograph by F. G. Haughwout in which 
the importance of cytodiagnosis was perhaps over-emphasized. He concluded 
that in bacillary dysentery the cellular exudate is characteristic of that 
condition and of no other intestinal disorder. The phagocytic endothelial 
cells and the annular degeneration of the nuclei of the polymorphonuclear 
pus cells are considered pathognomonic; on the other hand, he held that 
‘‘ ghost cells ’’ and endothelial cells are absent in acute ameebic dysenterv and 
in balantidiasis. 

Finally A. Alexeieff (1927) repeated with elaborate care the researches 
already outlined, and reached much the same conclusion. He emphasized 
the importance of the macrophage cells (plasmophages) which are found in 
abundance in the mesenteric glands of acute bacillary dysentery cases as well 
as in the exudate. 


The proportion of Shiga to Flexner bacilli isolated from the stools during the 
course of an epidemic.—It has frequently been pointed out that at the com- 
mencement of an acute epidemic typical dysentery bacilli can be isolated 
from the feces, but as the epidemic progresses atypical forms of dysentery 
bacilli make their appearance. 

In Palestine during the 1914-18 War the author (1919) constructed a graph 
(Chart 1) showing the proportions of bacilli isolated from the dysenteric feces 
received at his laboratory, together with the percentage of Shiga and Flexner 
bacilli obtained during consecutive months. It will be seen that the number 
of Shiga and Flexner bacilli run roughly parallel with one another. 
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MICROSCOPIC APPEARANCE OF CELLULAR EXUDATE 
IN ACUTE BACILLARY DYSENTERY (Shiga _ infection) 


Fresh preparation. Shows macrophage cells (histiocytes) with 
ingested red blood-corpuscles, intestinal epithelium and polymor- 
phonuclear leucocytes. 


PLATE VI 
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Chart 1.—Illustrating the proportions of positive stool cultures obtained under war 
conditions to the number of “‘ dysentery ” feeces examined (1917). * Denotes the 
number diagnosed bacillary dysentery on the cellular exudate. 


(Manson-Bahr, Jour. R. Army Med. Cps., Aug., 1919.) 
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The total number of stools examined during this period was 837, and in 
664 of these the specific cause could be ascertained :— 

(1) 6 (0.9 per cent.) were associated with Giardia intestinalis ; (2) 11 (1.6 
per cent.) with flagellates—Trichomonas or Chilomastix ; (3) 7 (1.05 per 
cent.) with HE. hestolytiva ; (4) 633 (95.3 per cent.) were diagnosed in the 
cellular exudate as bacillary dysentery ; (5) 342 (651 per cent.) were plated 
out ; (6) in 20] (59.1 per cent.) dysentery bacilli were isolated ; (7) in 114 
(33.5 per cent.) Shiga’s bacillus; and (8) in 87 (25.4 per cent.) Flexner-Y 
bacillus. 

In any large epidemic, bacilli of more than one type are found and a pure 
Shiga or a pure Flexner epidemic appears to be a rarity. In Salonica, L. 
Dudgeon (1918) obtained the following figures :— 


es Cases Percentage ; 
Shiga Bi sas wees 335 38.3 
Flexner B. .......... 503 57.3 
Other Types ........ 36 4.] 


D. Graham and his collaborators (1918) obtained much the same figures in 
2,500 cases. 


Examination of material obtained by sigmoidoscopy.—In the 
subacute type of bacillary dysentery the routine use of the sigmoido- 
scope enables the investigator to discover ulcerated areas and to obtain 
cultures ; it has been abundantly confirmed that these areas afford a 
suitable nidus for the causal bacilli. In the acute stage of the disease 
sigmoidoscopy cannot be used without employing a general anesthetic, 
while in many of the chronic cases no suitable ulcerations can be dis- 
covered in the rectum or those parts of the pelvic colon which can be 
reached by the instrument. 


Examination of material obtained by rectal swabs.— 
During the 1914-18 War, on the Western Front, this method was 
extensively used for obtaining suitable material for culture from the 
lower rectum, and the results are more satisfactory than those obtained 
by culturing freshly-passed motions. Recent experience has also borne 
out this claim (p. 70). (See also Appendix II, p. 557.) 

Ziemann’s tube consists of a glass tube 98 om. long by 2 cm. 
in diameter, the walls of which are 1.5 mm. thick. Situated 83 cm. 
above the lower end, which is closed as in a test-tube, is a circular 
opening, 1.5 cm. in diameter. When it is desired to obtain a sample of 
the intestinal contents, the rounded end of the tube is introduced into 
the rectum and pushed gently upwards with a rotatory movement, 
with the result that some of the mucus or feces passes into the lumen 
through the lateral opening. On withdrawing the tube a sample of 
the contents can be removed through the lateral aperture. The 
apparatus is then washed and sterilized. 

The reader is referred to the Appendix, p. 650, for further details 
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of the technique of isolation of the organisms and the types of media 
employed. 


Methods employed in chronic bacillary dysentery.—In the 
author’s series of 107 cases of chronic bacillary dysentery in the 
Hospital for Tropical Diseases, London, during the years 1920-87, 
the great majority were diagnosed by sigmoidoscopic appearances ; 
21 were diagnosed by the agglutination test; 12 by sigmoidoscopy 
as well as by the agglutination test ; but only 8 by actual isolation of 
Flexner’s bacillus from the faces. 


Serological diagnosis.—It cannot be sufficiently emphasized 
that accurate diagnosis is of paramount importance in the differentiation 
of the dysenteries; therefore, every means must be brought to the 
aid of the clinician in a particularly difficult case. It is a matter of 
considerable disappointment that serological diagnosis, usually so 
satisfactory in the typhoid group, is such a comparatively unreliable 
weapon in bacillary dysentery. 

In the first place, some normal sera have a definite action upon 
freshly prepared emulsions of dysentery bacilli (A. D. Gardner, 1928). 
It has already been emphasized that only the macroscopic method is 
suitable in dealing with these organisms. The best results can be 
obtained by using Drever’s technique with definitely sensitive agglutin- 
able emulsions. It 1s the general opinion that in Shiga infections a 
positive diagnosis can be accepted when the titre is as low as 1: 40, 
but with the Flexner group agglutination should take place in a 
dilution of 1 : 100. The difficulty of obtaining positive results in 
certain circumstances arises not so much with Shiga as with Flexner 
cases. The reason for the lack of a substantial reaction in the latter is 
to be found, probably, in the numerous serological races which have 
been described for that organism, and it is therefore necessary to use a 
homologous suspension for agg]utination. 

There are fallacies in the use of the agglutination test in this con- 
nexion which may be stated as follows: It is difficult to accept a 
negative test as being of value unless it is made after the eleventh 
day of the disease. The agglutinins appear generally about the seventh 
and reach their maximum about the twenty-first day and then show 
a rapid decline. A previous attack of bacillary dysentery may have 
to be taken into account, as residual agglutinins may persist in the 
serum for a considerable time—it has been stated that these can be 
demonstrated after as long an interval as three and a half years. The 
limitations of this test, therefore, are very obvious, and in those 
acute cases in which a rapid diagnosis is very urgent it is, unfortunately, 
of little value. 

The agglutination test as an aid to diagnosis was originally iuvestigated 
by the author in his work on dysentery in Fiji in 1912. The microscopic test 
alone was utilized, with culture isolated from actual dysentery cases under 
treatment. The sera of 112 cases were tested. A positive agglutination 
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with Shiga’s bacillus was noted in 74.1 per cent. in dilutions of 1 : 100-1 : 200, 
and in isolated instances as high as ] : 500. Similarly, in a series of fifty-six 
cases of Flexner infection, a positive agglutination was noted in 60.7 per 
cent. in dilutions of 1 : 100-1 : 200, and in eight instances as high as 1 : 500. 

L. Dudgeon (1918) investigated the agglutination reaction of bacillary 
dysentery during the seasonal epidemics in Salonica in 1916, 1917 and 1918. 
As a result of this careful work he concluded that, with standardized bacillary 
emulsions by the macroscopic method: (1) a reaction of 1 : 40 is positive 
indication of a Shiga infection ; (2) a reaction of 1 : 25 is strongly suggestive 
of a Shiga infection and in such cases the blood should be examined a week 
later; and (3) Shiga cases may show a high Flexner-agglutinin content in 
the serum. 

The highest agglutinin titres were encountered during the second and 
third weeks of the disease. No agglutinins were found before the fourth day. 
In a Flexner infection it is necessary, according to modern knowledge, to 
employ at least five separate serological stains of Flexner antigens, for the 
results obtained with one differ from those obtained with another. 

The conclusions arrived at are that the agglutination test is a 
valuable and reliable method of diagnosis of Shiga dysentery, but the 
diagnosis of Flexner dysentery by agglutination is associated with 
considerable difficulties because of the high Flexner-agglutinin content 
which may occur with a Shiga infection. Recently, however, more 
satisfactory and consistent results have been obtained by employing a 
pooled antigen of the different types described by Boyd (1989) 
(see p. 561). He emphasizes that smooth specific cultures must be used 
and this applies especially to Schmitz and Sonne bacilli. 

In cases of “ clinical’ dysentery (i.e., cases in which bacteriology 
of the feces has given no assistance) in which the Shiga reaction is 
negative on the first occasion, although a reaction to Flexner has been 
recorded, it 1s necessary to repeat the examination seven days later 
with Shiga and Flexner antigens, as by this time a Shiga reaction may 
have developed. 

J. Speares and P. P. Debono (1919) have contributed to this subject by 
confirming that a serological diagnosis is not always possible in mild Flexner 
infections, and that the injection of curative serum has no appreciable effect 
upon the specific agglutination titre. They point out that in arthritis, 
agglutination may be of considerable diagnostic value, as the joint com- 
plications may be indistinguishable from other kinds of metastatic arthritis. 

The results obtained by C. P. Martin, P. Hartley, and F. E. Williams (1918) 
are in the main in agreement with these conclusions. 

V. de Lavergne, P. Melnotte, and R. Debenedetti (1930) have not added 
anything material to the conclusions arrived at above. 

For the identification of dysentery bacilli by serological methods, J. 8S. K. 
Boyd (1940) has adopted the following procedure: Shiga antiserum and 
Schmitz antiserum permit the differentiation of the mannitol non-fermenters 
by slide agglutination. For the mannitol-fermenters, anti-Sonne serum 
containing both specific and group agglutinins for Sonne, a polyvalent serum 
of Andrewes Flexner types and another for types “ 103,” “‘ P 119,” “88” 
and “170.” A practical difficulty is encountered in the latter in preparing 
single pool type sera with a titre of 1 : 250 for each type. 
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In chronic cases of bacillary dysentery a definite result may be obtained 
in Shiga infection ; a titre of 1 : 40 or over is usually accepted. The same 
probably applies to Schmitz and Sonne infections if care is taken to prepare 
the agglutinable suspension from the type phase of the organism. In Flexner 
infections the problem is beset by difficulties on account of the multiplicity 
of strains and it is almost impossible to prepare suspensions which are free 
from group antigens. Furthermore, serum from normal individuals and from 
normal rabbits frequently contains a considerable concentration of natural 
agglutinins for these group antigens. 


Serological properties of dysentery stools.—A. Davies (1922) 
found that dysentery agglutinins were present in dysenteric stools even when 
‘absent from the serum, especially during the first week of the illness. Either 
the fluid portion of the stool was pipetted off, or the blood and mucus were 
thoroughly shaken up with a small quantity of normal saline. The technique 
adopted to ascertain the presence and titre of agglutination was that of 
Garrow (see Appendix, p. 565). The method is especially valuable in Shiga 
infections, and in chronic cases it was found particularly helpful, the 
specific agglutinins being obtained from pledgets of mucus passed in the 
feces. 


Examination of the blood.—G. M. Findlay (1919) found that assis- 
tance can be obtained in differentiating bacillary from amcebic dysentery by 
the reactions which occur in the polymorphonuclear leucocytes—the iodine 
reaction and the production of nuclear pseudopodia. He considered that an 
accurate diagnosis of the type of dysentery can be given at an early stage of 
the disease. A well-marked iodine reaction without the formation of 
nuclear pseudopodia suggests a bacillary infection: the presence of nuclear 
pseudopodia with absence of the iodine reaction indicates amcebiasis. 


Intradermal reactions.—H. Brokman (1923) applied the Schick 
reaction to dysentery in man in the following manner :—0.1 c.c. of Shiga- 
dysentery toxin in a dilution of 3 : 100 is injected under the skin, and a very 
considerable reaction is produced at the end of twenty-four hours. A diffuse 
red infiltration appears, turning blue. When the reaction is stronger, the 
skin becomes blue, and afterwards deep brown, while at the end of a week 
an ulcer may form. This reaction becomes negative after injections of 
antidysenteric serum. 

C. Zoeller (1927) has also described a similar reaction. He uses 0.2 c.c. 
of a 1 : 100 dilution of dysenteric toxin. The specific reaction does not 
appear till the third or fourth day, when an ecchymotic tinge becomes pro- 
nounced and leads to the formation of a small black slough. A negative 
reaction indicates the presence of sufficient antitoxin to neutralize the toxin. 


Summary.—The following is a summary of the main points 
in differential diagnosis. 


DIAGNOSIS BETWEEN BACILLARY AND AM@BIO DYSENTERY 


BACILLARY DYSENTERY AMEBIC DYSENTFRY 
‘“ Lying down dysentery.” ‘“* Walking dysentery.” 
Acute disease with tendency to Chronic endemic disease. 
epidemic spread. 
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BACILLARY DYSENTERY 


Incubation period short, seven days 
or even less. 


Onset : Acute. 

Pyrexia ;: Common. 

Complications : No hepatitis. Poly- 
arthritis frequent, and occasion- 
ally irido-cyclitis. 

Death due to: (a) exhaustion. 

(b) toxsemia. 


Signs : Generalized tenderness over 
abdomen, usually more intense 
over sigmoid colon. 


Tenesmus : Very severe. 
Emaciation : Almost invariable. 


Pathology : Acute diffuse necrosis of 
mucous membrane of the large 
intestine. 

Ulcers : When present, situated on 
free edge of folds of mucous mem- 
brane, distributed transversely to 
long axis of the bowel. Ulcers are 
usually serpiginous with ragged 
undermined margins, often inter- 
communicating. Bases consist 
of granulation tissue; no com- 
pensatory hypertrophy of the 
bowel wall. Intervening mucous 
membrane chronically inflamed. 


Stools: Small, numerous. Bright 
red blood, gelatinous, viscid, 
odourless, resembling red-currant 
jelly. 


Reaction: Alkaline. 

Microscopic: Numerous red cells 
and polymorphonuclear pus cells. 
Macrophage inflammatory cells 
(histiocytes). Few bacilli visible. 


AM@BIC DYSENTERY 
Incubation period in man a lengthy 
one—at least fourteen to ninety 
days; may be longer. 
Onset : Insidious. 
Pyrexia: Rare, unless complicated. 
Complications: Hepatitis, hepatic 
amoebiasis, amoebic abscess. 


Death due to; (a) exhaustion. 
(0) perforation of the 
bowel. 
(c) hsemorrhage. 
(d) liver abscess. 


Signs ; Local tenderness and infil- 


tration, mostly over sigmoid 
flexure, transverse colon, and 
cecum. 


Tenesmus : Usually not present. 
Emaciation : Uncommon. 


Pathology: Local lesions confined 
solely to large intestine, due to 
characteristic ulcers. 

Ulcers: ‘‘ Bouton en chemise ”— 
commence as smal] abscesses of 
submucosa, distributed in the long 
axis of the bowel. Ulcers oval, 
regular, flask-shaped. Infection 
involving all coats of the bowel. 
Bases usually consist of dark 
necrotic “‘ Dyak hair” sloughs. 
Ulcers perforate not uncommonly ; 
compensatory hypertrophy of 
bowel wall. Intervening mucous 
membrane quite healthy. 


Stools: Feces intermingled with 
blood and mucus. ‘“ Sago-grain”’ 
stool, or sometimes “ anchovy- 
sauce.” Copious in amount and 
usually very offensive. 

Reaction : Acid. 

Microscopic: Red cells numerous 
and in “rouleaux.”’ Polymorph 
cells much damaged, with ex- 
truded nuclei. Macrophage cells 
absent. Large numbers of motile 
bacilli. Active Hntameba histo- 
lytica with ingested red cells. 
Charcot-Leyden crystals common. 
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BACILLARY DYSENTERY 


Blood examination : No leucocytosis, 
except in initial stages. 

Serum agglutination : Usually serum 
agglutinates one or other dysentery 
bacilli. 

Therapeutic test: 
emetine. 

Sigmoidoscopy: Granulation tissue 
and rigidity of bowel wall. Usu- 
ally no ulcers visible. 


No reaction to 


AMGBIC DYSENTERY 
Blood examination : Moderate leuco- 
cytosis. 
Serum agglutination : Negative. 


Therapeutic test : Almost immediate 
reaction to emetine. 


* Stgmoidoscopy : Lax and redundant 


mucous membrane. Small ulcera- 
tions with hemorrhagic margins. 


Differential diagnosis from the enteric group, food-poisoning, cholera, 
acute ulcerative colitis and other forms of dysentery is dealt with under 


their respective chapters. 


CHAPTER IX 
THE BACILLARY DYSENTERIES (continued) : TREATMENT 


BacILLARY dysentery is a disease which in its early stages appears to 
be particularly amenable to treatment, so that milder cases recover 
spontaneously without any particular measures. In the more acute, 
especially in fulminating cases, prompt and energetic action is 
necessary, while skill and care in nursing are naturally of importance. 


General principles.—The patient should be put to bed, however 
mild his initial symptoms may appear. He, or she, should be warmly 
clad and should on no account be permitted to get out of bed te 
defecate. In addition to general supervision, daily inspection of 
stools should be made. 

Diet.—Special attention must be given to the dietary. Under no 
circumstances are solids permissible. In the more severe forms, 
which are attended with considerable gastric disturbance, milk 1s not 
well tolerated and, as a rule, jellies, weak beef tea, arrowroot, chicken 
broth, or rice water are preferable. The food should be served slightly 
warmed and in small quantities, otherwise it 1s apt to cause increased 
peristalsis and to aggravate pain. 

Whenever milk cannot be assimilated,-it is advisable tu give it in the 
citrated form or in the form of some predigested preparation, such as 
Benger’s Food. The ideal diet in severe bacillary dysentery should be 
definitely bland, unirritating, but nourishing. 

During convalescence discretion should be exercised. Under no 
circumstances should patients be rushed through this stage; too 
rapid introduction of solid food is apt to lead to sudden and profuse 
attacks of diarrhoea which may result in collapse. On the other hand, 
it is quite unnecessary to keep the patient on a dietary so low in 
calorie value that he is practically starved. 

The following diets have been recommended by J. M. Cowan and 
H. Miller (1918). The chief indication for the change from one diet 
to the next should be the state of the tongue and the character of 
the stool. Fluids should he given in generous quantities, especially when 
the diarrhoea is acute. During the diarrhcea accompanying con- 
valescence a dry dietary should he instituted. 


Diet No. 1 Diet No. 2 
6 a.m. Tea (10 oz.). Tea (can be made with milk). 
7.30 Albumin water (6 0z.). Two beaten-up eggs with tea 
and milk. 
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Diet No. 1 Diet No. 2 

9 a.m. Brand’s essence of beef Barley water. 
(6 oz.). 
10.30 Barley water (10 oz.). Benger’s. 
12 noon Beef tea (10 oz.). Beef tea, custard or rice 
cooked in water. 

1.30 p.m. Albumin water (6 0z.). Jelly (2 p.m.). 
3 Jelly. 
4.30 Tea (10 o2z.). Tea with rusks and biscuits. 
6 Chicken tea (10 o2z.). Chicken tea or Bovril. 
8 Albumin water (10 oz.). Benger’s or arrowroot. 
10 Bovril (10 oz.). Brand’s essence. 
12 midnight Brand’s essence (6 o2z.). Albumin water. 
2 a.m. Barley water (10 0z.). Bovril. 
4 Albumin water (10 oz.). Benger’s. 


To either diet citrated or peptonized milk can be added, but it is badly 


borne when the tongue is coated. Chocolate can be added to No. 2. 


No. 3 Diet. Add boiled or poached eggs with junket or milk food (Horlick’s 
or Allenbury’s). 

No. 4 Diet. Add fresh cream, rice, milk puddings, and toast. 

No. 5 Diet. Add fish and bread. 

No. 6 Diet. Chicken diet, at first without potatoes, vegetables or porridge. 

No. 7 Diet. Convalescent diet. 


Moro’s apple diet is strongly recommended by German writers (see also 


p. 457). It consists of apple pulp, up to two pounds a day, with lemons for 
vitamin C and fluid by the mouth in large quantities. 


SPECIMEN CONVALESCENT DIET FOR BAOILLARY DYSENTERY 


Breakfast :— 
Milk (} pint). 
One egg, lightly boiled. 
Two breakfast biscuits or rusks with butter. 
10 a.m. :-— 
Milk (} pint). 
One biscuit, or rusk. 
Tanch (1 p.m.) :-— 
Steamed fish, well pounded, 4 oz. 
Custard made of one egg and 5 oz. milk. 
Juice of two oranges in water. 
A thin slice of dry toast. 
Tea :— 
Milk (4 pint). 
Three rusks or breakfast biscuits and butter. 
One lightly boiled egg. 
Supper :— 
Scraped beef (1 oz.) mixed with Marmite, spread upon a piece of crisp 
toast and butter. 
Junket made of } pint milk. 
Juice of two oranges in water. 


Allow 14 oz. of sugar daily. 
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Treatment of severe cases.—In enumerating the various methods 
of treatment, it is proposed to deal first with those cases which are 
the most severe, for in these irreparable damage is done if the disease 
is not recognized early and treated efficiently. When once this oppor- 
tunity is missed, it is no longer possible to restore bowel function. 

General measures.—The patient must be put to bed and kept 
warm with hot-water bottles. A warm bed-jacket is advisable, and 
the abdomen should be protected by flannel binding or by a suitable 
cholera belt ; these measures, besides guarding against chill, afford 
warmth which is of considerable comfort. The foot of the bed should 
be raised. The patient should, in fact, be treated on general lines, in 
the same way as a case of surgical shock. 

In the most severe cases, where the passage of stools is almost con* 
tinuous and the abdominal pain excruciating, the patient should on 
no account be permitted to exhaust his physical strength by straining 
on a bed-pan. Every measure should be taken to minimize physical 
strain, which undoubtedly militates against a favourable outcome. In 
very collapsed cases incontinence both of urine and of feces is common, 
and it is best to pack the buttocks well with carbolized tow or 
cotton-wool over a waterproof sheet which can be cleaned and changed 
every few hours. Great care must, of course, be exercised in keeping the 
patient’s skin clean by means of spirit and boracic. Complete rest, both 
mental and physical, must be insisted upon, for rest itself exerts con- 
siderable influence on the bowel. 

The mainstay in the treatment of these serious cases nowadays is 
sulphaguanidine, in conjunction with antidysenteric serum and blood 
transfusions. 


Aperients.—lt 1s a well-established and sane practice to commence 
treatment by a preliminary purge, in order to clear the large 
intestine of any remaining fecal contents. The aperient most suitable 
for this purpose is castor oil, to which, in order to obviate unnecessary 
griping, some opium should be added as follows :— 

Ol. ricin. : ‘ ; : . $02. (15 c.0.) 
Tinct. opii : F . 15 minims (1 c.c.) 
This should be given sclerahiy ingt thing at night, and may be repeated. 

For small children, liquid petroleum, e.g. Nujol, in half-drachm 
doses is probably preferable, and should be given every two hours 
while the child is awake. T. H. Gunewardene (19384) recommends 
Hydrolax in older children. No other purgatives or intestinal anti- 
septics are required. It is suggested that these preparations act like 
natural mucus and thus protect the bowel. 

R. W. Burkitt (1921), of Nairobi, recommended Turkey rhubarb in 
doses of half a teaspoonful every two hours until it is possible to verify 
the appearance of the drug in the stools. For children 5 grains of 
rhubarb are more suitable; but some think that on the whole castor oil 
is of more value. H.C. Brown (1928) has shown that there is no reason 
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to suspect any specific action on the part of the rhubarb, as extracts 
do not inhibit the growth of the dysentery bacillus. 


Saline treatment. — Following the preliminary aperient, routine 
treatment with saline aperients should be begun. This is a time-honoured 
method and one which has received almost universal commendation, especially 
from Indian physicians and wherever it is necessary to treat bacillary dysentery 
on a large scale. Most clinicians appear to prefer sodium sulphate to the 
magnesium salts. It may be given in the following prescription :— 


Sod. sulph. ; ; ‘ . 60 gr. (4 grm.) 
Acid. sulph. dil. ; ; ‘ . 15 min. (1 c.c.) 
Tinct. zingib. . ; ; : . §& min. (0.3 c.c.) 
Aq. menth. pip. ; : ; - 02. (15 cc.) 


It is a well-established rule that a dose of this mixture should be administered 
every two hours for the first twenty-four, and thereafter every four hours till 
the stools become feculent ; subsequently it is customary to give it three 
times a day, but some prefer to give it even more frequently, for instance, every 
hour for the first forty-eight hours. The author prefers the more moderate 
course. 

It is only right to add that some prefer other purgatives, e.g., 2 oz. of castor 
oil on the first day, and one drachm hourly during the daytime on the second 
or third day. A. J. Boase (1925), and T. B. Welch and C. J. Mascarenhas 
(1924) believe that the castor-oil treatment is more efficient than the older- 
fashioned salines. They consider that repeated small doses keep up gentle and 
continuous peristaltic action, so that the contents of the small intestine are 
hurried on and toxic absorption is reduced to a minimum. The castor-oil- 
treated series showed a greatly reduced death rate (2.77 per cent. as against 
8.8 per cent. in the saline-treated group) and cy¥ftailment of duration of 
symptoms, while the relapse rate was also considerably smaller. 


Drugs in bacillary dysentery.—Sulphonamides.—It is pleasant 
to record that important advances have been made in the treatment 
of the bacillary dysenteries. The present position appears to be 
that these efficient remedies suffice to cure cases of average severity, 
but do not exclude the employment of blood transfusion, dietetic and 
other measures directed towards supporting resistance, but it seems more 
than probable that the therapeutic value of antidysenteric serum, save 
in exceptional circumstances, may henceforward be discounted. 

By 1988 sulphonamide compounds had given highly promising results 
in the laboratory, inhibiting and preventing growth of Flexner and 
Sonne bacilli. Since the outbreak of the present war opportunities have 
been provided for testing these compounds in the field and in the 
Near Hast. 

V. Gorlitzer in Switzerland employed prontosil, 0.5 grm. thrice daily for 
three days; from the fourth to seventh days, 1 grm. of prontosil daily com- 
bined with charcoal and 10 minims of tincture of opium whenever indicated. 
Prontosil was found specially effective in Shiga infections. 

R, Reitler and K. Marberg (1941), in an outbreak in Palestine, obtained 
remarkably good results with sulphapyridine. They gave 1 grm. doses with 
sodium bicarbonate (to counteract nausea), four times daily for 2-4 days. 
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The pyrexia was almost immediately reduced and motions became formed in 
48 hours. These were Flexner and Sonne infections. 

Bell, in England, had the opportunity of treating a small outbreak of 
Flexner and Sonne dysentery, with excellent results, by sulphapyridine in 
doses of 3 grm. daily, with a total of 5 grm.* Symptoms cleared up entirely 
within 36-72 hours. The effect on pyrexia was immediate, and the patients 
became constipated two to three days after the disappearance of blood and 
mucus from the stools. No symptoms of intolerance were shown. <A very 
important fact was that sulphonamide banished the “carrier ”’ state. 

Sulphaguanidine (sulphanilylguanidine)—E. K. Marshall, A. C. 
Bratton, H. J. White and J. T. Litchfield have improved this form of 
therapy by the introduction of a new compound—sulphaguanidine. 
The main virtues of this modification le in its water-solubility, 
therapeutic activity and the fact that it is poorly absorbed from the 
intestinal tract ; it thus differs from the so-called intestinal antiseptics 
which have depended so far upon low water solubility to avoid intestinal 
absorption. The fundamental principle aims at a high concentration of 
the drug in the intestinal contents, contrasted with low concentration in 
blood and tissues. Sulphaguanidine is highly bactericidal and has a 
water solubility of 220 mgm. per 100 c.c. The solution is practically 
tasteless. It appears to be more readily absorbed from the small 
intestine than from the large. Material obtained from ileostomy shows 
that the drug is concentrated in the intestinal contents in concentration 
greater than 200 mg. per cent. and saturation of the feeces is thereby 
assured. 

Clinical results obtained in a preliminary series of 17 Flexner and 
Sonne infections in ch#Mren were almost wholly favourable, judging by 
the rapid defervescence, the formation of the stools and the disappearance 
of causative bacilli. No definite toxic results were observed. The 
following dosage programme is recommended :—Initial dose 0.1 grm. 
per kilo by mouth. Maintenance dose of 0.05 grm. per kilo every four 
hours until the number of stools is less than four ; subsequently, 0.1 grm. 
per kilo every eight hours for at least three days. The finely powdered 
drug is given in milk or water. 

G. M. Lyon has published a more extended account of his personal 
experience in twenty-three cases of acute bacillary dysentery with 
adequate controls. The patients were mostly children, but ranged in 
age from two months to 75 years. 

The above comprises the medical literature which has appeared 
on this important subject up to date, but sulphaguanidine is being 
extensively employed in military practice in the Middle Hast and the 
practical results obtained have been extremely satisfactory. 

The latest report on war experience in the Near Hast is from N. H. 
Fairley and J. 8. K. Boyd. It is to the effect that sulphaguanidine is 
most efficacious in Shiga infections, of which 96 were analysed. The 
outstanding features are :—the increased feeling of well-being within 
24-48 hours of administration, rapid relief of abdominal pain and 

*¢.¢. the drug is given for 14 days only, 
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tenesmus, decrease or disappearance of abdominal symptoms, fall in 
temperature and pulse rate, together with a remarkable reduction in the 
number of stools. As a rule, within 5-6 days the bowels act once or twice 
daily, and blood disappears rapidly from the feces. In the acute cases 
the average dose is 20 grm. per diem, with an aggregate of some 185 
grm. for each case. For mild acute cases of Shiga infection the re- 
commended dose for adults is 20 grm. each day for the first two days, 
and 10 grm. each day for the next three days. In individuals who are 
not ill, but from whom true dysentery bacilli can be recovered, the 
doses suggested are 18 grm. in the first 24 hours, administered in 6 grm. 
doses three times a day after meals ; subsequently 8 grm. three times 
a day for five days. 

The earlier that treatment with sulphaguanidine is commenced, the 
less extensive 1s the damage to the colon and the more rapid the 
recovery. The most dramatic cures were found in acute cases treated 
within 24-86 hours of the onset. In the fatal cases, where failure 
appeared to have occurred, some complicating factor was proved to be 
present. 

The action of sulphaguanidine is either bacteriostatic or bactericidal 
and leads to immediate decrease in toxin production, but appears to 
have no effect on dysentery exotoxin absorbed into the blood. These 
writers consider that the best results will be obtained by combining 
sulphaguanidine and Shiga antitoxin (antidysenteric serum) in ful- 
minating Shiga dysentery in which it is imperative that circulating 
toxin should be rapidly neutralized. No severe toxic manifestations 
were noted ; exceptionally there was a transient papular eruption. 
The toxic nephrosis (toxemic nephritis), which has been found not 
infrequently complicating bacillary dysentery, has no relation to 
administration of the drug. It is said to be less efficacious in Sonne 
infections, but a new compound of the same series, sulphamethazine, 
is reported more satisfactory. 

D. E. W. Anderson and R. Cruickshank (1941) have summarized their 
experiences in 41 adult cases of Flexner dysentery in England and have 
obtained beneficial results, particularly in the more severe infections. A 
series of 55 cases in the same epidemic served as controls. A dosage of 9 grm. 
daily for two days followed by 4 grm. for two to five days was therapeutically 
effective. Still larger doses were safely tolerated, and even advisable, in 
severe infections. Prompt treatment with this drug in the acute stage of 
infection prevented the convalescent carrier state, which was found in about 
one half the control untreated group. Toxic effects were not observed ; but 
when the drug was given too concentrated, crystalline deposits occurred in 
the urine, necessitating adequate fluid intake if irritation of the urinary tract 
was to be avoided. 

Medicinal charcoal, a tablespoonful three times daily, is useful as 
an intestinal disinfectant, and carbo medicinalis ‘‘ Merck ’’ is strongly 
recommended by Weiss (1927). 


Isogel, a granular preparation of agar produced by Allen and Hanbury, 
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given in teaspoonful doses, is useful in solidifying the stools and checking 
the diarrhea. 

The author is strongly opposed to the use of opiwm as a routine 
measure in the treatment of dysentery, and preparations of opium, 
morphia, laudanum, and chlorodyne, however comforting, must not 
be looked upon as a means of cure. The idea of putting the bowel “in 
splints” by means of opium demonstrates a lamentable ignorance or 
failure to appreciate the true pathology of the disease. If doses of 
opium are consistently given it may ease the continuous diarrhea, but 
an exacerbation of toxic symptoms almost certainly ensues. Its use 
should be confined to procuring rest and sleep and to enabling a patient 
to withstand the fatigue and trials of a long journey, as, for instance, 
evacuation from a field ambulance in war time. Morphia should be 
given preferably by the hypodermic route, but in doses no larger than 
+ er. (0.016 grm.). 

The routine administration of bismuth has many adherents, and it is given 
in drachm doses (3.8 grm.) every three hours during the acute stage. The 
carbonate or salicylate should be used, not the subnitrate, which, in such heroic 
doses, may liberate poisonous compounds. Wartime physicians believed that 
this drug exerted a beneficial action in acute cases, and they considered that 
the blackening of the stools consequent on its administration indicated a 
favourable outlook ; but if this blackening did not occur, the prognosis was 
bad indeed, since it meant that paralytic distention of the small intestine 
had taken place. 

In Germany and Austria the exhibition of kaolin with the addition 
of animal charcoal, in doses of three tablespoonfuls of each, is much 
used and is wellspoken of. It is probably better to give the preparations 
known as colloidal kaolin or Kaylenol. 

Some patients do not tolerate saline aperients well, and in these 
calomel ($ gr. every hour for twelve hours on thive consecutive days) 


is used. 


Intestinal disinfectants. — These have been much used in the 
treatment of dysentery, but their curative effect is probably small. Salol in 
doses of 5-15 gr. (0.3 to 1 grm.) in cachets or in suspension has been tried, and 

he author has used cyllin in 2-min. cachets in quantities of twenty to thirty a 
day R.S. Martodiwirio and M. U. Thierfelder (1932) recommend rivanol in 
the mass treatment of bacillary dysentery. In fact, they consider that serious 
epidemics may be cut short by rivanol treatment. Adults should receive 50 
mgm. in pills three times daily, and children correspondingly smaller doses. 
Rivanol has the merit of being cheap and not accompanied by any untoward 
effects or idiosyncrasies. 


Preparation of antidysenteric serum.—In the British Pharma- 
copia for 1932 it is laid down that the potency of antidysenteric 
serum shall be determined by comparing the dose of it necessary to protect 
mice against the lethal effect of dysentery toxin, with the dose of a standard 
preparation of antidysentery serum (Shiga) necessary to give the same pro- 
tection. The standard preparation is a quantity of dried serum obtained from 
horses immunized against Bacillus dysenterie (Shiga). 
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Storage.—Antidysenteric serum (Shiga) should be kept at as low a 
temperature above its freezing point as possible. It should be 
stored in glass phials ; preferably not in bottles with rubber caps, as 
these, especially in the tropics, are very apt to be contaminated. 
In the tropics, too, the serum must be kept on ice, because there is no 
doubt that continuous heat causes a considerable diminution in 
antigenic power. 


Principles underlying serum-therapy. — The first serious 
attempts to produce an efficient antitoxin in bacillary dysentery were made 
by C. Todd in 1904, in London, and L. Rosenthal (1903, 1904) in Moscow. 
They showed, quite independently of one another, that the soluble toxin 
contained in cultures of Shiga’s bacillus was capable on injection into animals 
of giving rise to a neutralizing antitoxin. This union of toxin and antitoxin in 
antidysenteric serum is said by Pfeiffer and Ungermann (1909), and by Kolle 
and others (1924), to conform to the law of multiple proportions. 

There has been some doubt about the real antitoxic powers of this serum, 
because complete neutralization only occurs when toxin and serum are in- 
timately mixed ; but from the work of Kraus and Dérr (1905) there seems to 
be little doubt that the serum contains true specific antitoxin. 

Antidysenteric serum is produced by the intravenous injection of horses, 
first with heat-killed and later with living bacilli (S. Flexner 1916); more 
recently dysentery anatoxin has been used for its production (Dumas and 
others, 1926). 

The titration of this serum is best carried out by intravenous inoculation 
in mice. 

R. A. O’Brien and B. F. Runge (1925) have suggested that the limit of 
antitoxin should be that amount of serum which will neutralize the test dose— 
0.2 mgm. of a standard toxin—the test dose being approximately ten lethal 
doses for the mouse. An improved method was described by A. V. Blake and 
C. C. Okell (1929). They concluded that the serum treatment reduced the 
mortality by two-thirds. 

On account of the difficulty—almost, in fact, impossibility—of ascertaining 
rapidly which particular dysentery bacillus is responsible for the acute attack, 
it has been the practice to use a polyvalent anti-dysenteric serum. For the 
preparation of these sera, horses are immunized against Shiga bacillus and 
various Flexner strains. The difficulty in the production of suitable 
antidysenteric sera lies in the fact that such sera contain but small amounts of 
efficient Shiga-immune bodies. It is apparently much easier to produce an 
efficient anti-Flexner serum but, as the most acute cases of bacillary 
dysentery are usually due to an infection with Shiga’s bacillus, it is naturally 
of the greatest importance that the clinician should have at his disposal an 
efficient Shiga serum. Such sera are produced by the Lister Institute, by 
Mulford of Philadelphia, by the Rockefeller Institute, by Burroughs Well- 
come, and by the Berne Institute. 


Serum -therapy.—-No consensus of opinion can be obtained on which 
class of case should receive anti-serum treatment. In the author’s 
Opinion care should be exercised in the selection of cases, and the 
indications should be based upon (a) definite signs of toxic absorption ; 
(6) stools numbering more than twelve in the twenty-four hours and 
containing a high proportion of blood; (c) a small rapid pulse and 
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definite pyrexia ; (d) mild cases in which the acute stage, with bloody 
stools, tenesmus and abdominal pain, persists longer than three to 
four days and shows no signs of subsiding (Schittenhelm, 1918). 

There are three routes by which the serum may be given: (1) sub- 
cutaneous, (2) intramuscular, and (8) intravenous. Whichever route is 
selected, it 1s necessary to observe strict aseptic precautions. In 
every case the serum should be heated to body-temperature by being , 
placed in a vessel of water at a temperature of 110° F. (48.8° C.) for 
fifteen minutes. 

W. E. Waller (1919), in Mesopotamia, and B. G. Klein (1919), in 
France, treated over 1,800 cases by subcutaneous injections of Lister 
Institute polyvalent serum. Large amounts in doses of 120-140 c.c. 
were found most beneficial. This amount of serum can be given in 
three injections at eight-hour intervals. From the seventh day of the 
disease onwards the serum has less effect ; by this time, usually, either 
the patient is doomed to die, or the stage of recovery has set in. 

By the intramuscular method large amounts of serum were given 
without causing much local disturbance. The sites chosen were the 
glutei muscles or the adductor group in the thigh, where the tissues can 
accommodate large quantities of fluid. Intravenous injection into the 
median basilic vein in doses of 60-80 c.c. has been employed in very 
acute or fulminating cases. In collapsed patients it may well be diluted 
with 100-200 c.c. of saline solution containing 5 per cent. glucose. 

P. J. Lantin (1921) reported favourably on a method, practised in the 
Philippine General Hospital, of injecting antidysenteric serum by the rectum. 
The serum is introduced through a funnel and a long rubber tube, with the 
patient in the knee-elbow position. A preliminary cleansing enema of 1.5-per- 
cent. sodium bicarbonate is followed by a sedative enema of 60 c.c. of starch 
solution, with fifteen drops of laudanum. A high enema of serum, 30-80 c.c., 
should be given half an hour later. Lantin believes that a combined method 
of intramuscular and rectal injection in acute cases offers the best chance of 
success. W. Willcox inclined towards this method as avoiding the dangers 
of serum reactions. : 

Monovalent anti-Shiga serum.—Much of our information on the 
therapeutic effects of anti-dysenteric serum was derived from experiences 
in the War of 1914-1918, when a polyvalent serum was employed. 
Since that time, however, great improvements in the preparation, 
refining and concentration, especially of anti-Shiga serum, have been 
cffected. As issued to the Army in the present emergency it contains 
50,000 international units in a volume of less than 10 ¢.c. Between 
50,000 and 100,000 units is considered a sufficient therapeutic dosage, 
even in fulminating cases, if given intravenously. Owing to the use of 
proteolytic enzymes in preparing the serum the risk of anaphylaxis, 
when given by the intravenous route, has been diminished. The effect 
is purely antitoxic and recent experience in the Middle East shows that 
it is fleeting and femporary. 

Practical results.—The treatment of bacillary dysentery with 
antidysenteric serum has been practised now for over thirty years. 
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There appears to be remarkably unanimity of opinion about its general 
efficacy in combating the toxemia and in shortening the course of the 
disease ; but the results until recently were by no means 60 striking 
or convincing as in other forms of scientific serum-therapy—antitetanic 
or antidiphtheritic, for example. 


In the serum treatment of bacillary dysentery in children the intra peritonea{ 
method has been employed. H. Knauer (1926), after four years’ experience o 
the treatment of bacillary dysentery in infants and children, considers that the 
initial dose of serum should be relatively large, and finds this route a con- 
venient one. By this method a total of 100-300 c.c. may be given to one 
December, 1910. 
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Chart 2.—Bacillary dysentery (Shiga) treated by injection of antidysentery serum. 


patient by repeated daily doses. The injection of the serum in this way is 
followed by a rapid decrease in the toxemia. H. W. Joseph and W. C. 
Dawson (1921), in America, administered antidysenteric serum to twenty 
children of from six months to four and a half years of age. Polyvalent serum, 
in doses of 20-50 c.c., was injected, and in some instances a8 many as 81x doses 
were given at intervals of twenty-four to forty-eight hours. The Rockefeller 
Shiga antiserum was employed. Subsequent reactions were slight, and general 
improvement was noted twenty-four hours afterwards. 

It is necessary that the serum should be given early in the course of the 
disease. In very sick children the intramuscular route is contra-indicated on 
account of the pain elicited at the site of the injection. M. De Buehler (1922) 
thinks that serum-rash, which is common in children, can be avoided by giving 
calcium chloride. 

Treatment by sensitized dysentery vaccine.—Boehncke’s 
Dysbakta (see p. 113) or a polyvalent sensitized dysentery vaccine, has been 
employed extensively in Germany, especially in the treatment of children. 
Schittenhelm (1918) and Schelenz (1918) reported favourably on this combined 
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specific treatment in both acute and chronic cases. Gross (1918) considers that 
in the very acute case, where the body is incapable of reaction, the vaccine is 
of no value. By the combined method of serum and vaccine three subcutaneous 
injections of the latter are given daily in doses of 0.5, 1.0, and 1.5 c.c., together 
with a smal] dose (10-30 c.c.) of antidysenteric serum, which may be repeated. 
This vaccine treatment is harmless, simple and cheap, and may be used in mild 
cases. Dautwiz (1925), after four years’ experience of it, is in favour of con- 
tinuing with this method of treatment, especially in children. 

Good results have been recorded by R. Korbsch and A. Gross (1920) from 
intravenous injections every fifth day of doses of vaccine gradually increased 
from five to sixty million. L. Rogers and J. W. D. Megaw (1930) advocated a 
sensitized Shiga vaccine made by mixing cultures with antidysenteric serum 
at 37° C. for several hours, washing in sterile normal saline and sterilizing at 
56° C. for one hour. Doses from 50-200 million sensitized bacilli can be used. 


Treatment of pregnant women.—In pregnancy, bacillary 
dysentery should be regarded as a serious event owing to the likelihood 
of abortion. The use of aperient salines should be carefully regulated 
for the same reason, and it 1s advisable to give half doses. 


Treatment by specific bacteriophage.— F. d’Herelle has 
claimed that favourable results have been obtained in suitable cases by the 
administration of bacteriophage, but the results so far are not, to the critical 
eye, very impressive. 

A. Compton (1929) prepared a therapeutic ‘‘ phage’”’ by putting up a 
mixture of four phage strains against sixteen-hour broth cultures of two Shiga, 
three Flexner, six Hiss, one Sonne, and one Gay strain. Complete lysis was 
obtained in a few hours at 37° C. The lysates, after twenty-four hours’ in- 
cubation, were mixed, filtered through infusorial earth and an L, Chamberland 
candle, and distributed in ampoules in quantities of 2c.c. Each patient takes 
three ampoules by the mouth daily. 

W. Fletcher and K. Kanagarayer (1927), in the Malay States, found that the 
bacteriophage they prepared was stronger for Shiga than for Flexner, and 
noticed that, though it seemed to have some etieet upon a Shiga case, it had no 
influence upon twenty-two Flexner cases subsequently treated. F.M. Burnet, 
M. McKie, and I. J. Wood (1930) report favourably on the treatment of young 
children attacked by dysentery in whose feces there was an absence of phage. 

J. Taylor, S. D. 8S. Greval, and U. Thant (1930) subjected the phage treat- 
ment to a critical trial with adequate controls. There were uwenty controls 
to twenty-six of bacillary dysentery and the phage used was active to a dilution 
of 1: 100. The dose was 2 c.c. given orally three times daily. The results were 
inconclusive. They considered that no significant difference was observed 
either in mortality or in shortening the attack. 


Treatment of special symptoms. Mouth—The mouth must be 
kept clean by means of special mouth-washes (e.g., Lavoris), and by 
swabbing the tongue and the gums frequently with glycerin and borax. 

Abdominal pain is best relieved by the application of hot-water 
bottles, turpentine stupes, or the Japanese hot-box, i.e., a tin box 
containing slowly-burning charcoal (known under the name of Istra), 
three or four of which should be sewn in flannel and placed upon the 


abdomen. 
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Tenesmus and dysuria are best relieved by hypodermic injections of 
morphia, or by the insertion of cocaine and morphia suppositories. 
Hot douches into the rectum, slowly administered by means of a tube 
and funnel, have also been found to be of value. The rectum can be 
lavaged with warm saline solution, boracic solution (1 dr. (8.8 grm.) to 
1 pint of water) or 0.5-per-cent. tannic acid. The temperature of the 
douches should be about 104° F. (40° C.) 

Anal irritation and erosion, which are consequent upon the frequent 
and acrid stools, are best treated by thorough cleanliness and the 
application of lanoline, castor oil or vaseline to the parts. Naturally it 
is very important that bed-sores should be guarded against. 

Collapse.—Should signs of a collapse be imminent, as indicated by a 
sudden fall in the pressure, the patient must be kept warm with hot- 
water bottles and stimulated with brandy by the mouth or by enema, 
and blood transfusion should be given. 

Vomiting and hiccough should always be regarded as serious symptoms. 
Hot stupes should be applied to the abdomen and the patient given 
ice to suck, or small quantities of champagne. Arrowroot and brandy, 
2, drachms by the mouth, often exert a sedative effect. German workors 
have advocated amidopyrine in large doses, and also cocaine. 

For flatulence and meteorism, charcoal biscuits, granular charcoal or 
charkaolin are useful. 

Toremia.—R. Gantenberg and others in Poland (1939) have found 
blood transfusions of very great value, especially in dehydrated cases. 
They used citrated in preference to defibrinated blood. For severe cases 
four blood transfusions have been given weekly, together with daily 
intravenous salines. Under war conditions plasma or dried recon- 
stituted plasma appear to be equally efficacious. 

H. Otto (1940) found that subcutaneous injections of adrenalin were 


beneficial. 
Curonic BacinLARY DysENTERY 


The specific organisms which caused the initial trouble, the dysentery 
bacilli, play little part in the terminal stages of this disease, so that 
the destruction of the mucous membrane and its replacement by 
granular tissue has to be regarded as the aftermath of their 
activities. The problem is a mechanical one; the efforts of the 
practitioner should be directed towards diverting the fecal stream as 
much as possible from the large intestine, and putting it in a state of 
almost complete rest so that healing may have a chance to take place. 

The line of treatment here advocated may be divided into three 
headings: dietetic measures, intestinal medication, and operative 
interference. 


Dietetic measures.—The diet should be carefully regulated, 
monotony being avoided. The author considers it a :nistake to starve 
the patient ; he should be provided with as much simple and easily 
assimilable food as it is possible for him to tolerate. The main object 
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should be to stimulate the recuperative powers of the body so as to aid in 
regeneration of the intestinal mucous membrane. Oils and fats are 
particularly useful, because they tend to lubricate the raw surface of the 
bowel—thus helping to promote healing—and also, possibly, because of 
their vitamin content. In principle this is the policy advocated by 
J. P. Lockhart-Mummery and others in the treatment of mlcerative 
colitis and other chronic diseases of the colon. 

If the patient has a desire for food, he should be permitted eggs, fish, 
milk puddings, jellies and plenty of butter and bananas. Apparently it 
is not the nature of the feecal residue which irritates the large bowel, but 
the fact that matter of any kind is passing through. 

In the milder stages of this condition, that is, when characterized by 
diarrhoea without any grave constitutional disturbances, treatment by 
medicated enemata sometimes appears to be followed by good results, 
and it should be tried as a preliminary measure. 


Intestinal medication.—The bowels should be cleared out by asmall 
dose of castor oil, followed by a large enema of hot water, 2-8 pints 
(1,700 c.c.) to which 2 drachms (7 grm.) of sodium bicarbonate have been 
added. This enema is intended to remove the mucus and débris which 
has accumulated on the surface of the bowel, and as such it appears to be 
useful. 

The other medicated fluids that are injected are intended to exert 
some healing action upon the bowel surface. The most efficient of 
these with which the author is acquainted is Eusol, but unless this is 
given highly diluted at first, it is apt to be too irritating and cannot be 
tolerated. The author commences treatment by the injection of a half 
pint of a dilution of 1 part of eusol (Budge’s eusol is preferred) to 9 
parts of water. The enema should be retained by the patient as long 
as possible, usually from five minutes to threc quarters of an hour. 
If this is satisfactory, the subsequent daily injections should be in 
increasing strength of eusol ; for instance, on the second day 2 parts of 
eusol to 8 parts of water, and so on until half-and-half solution is 
obtained. This produces some pain in the lower bowel, due to its 
stimulating action. 

Technique.—The solution should be run slowly into the rectum by a 
rul ber catheter, the patient recumbent on his left side. The catheter 
should be made of stout rubber and provided with a round terminal 
opening. Attempts to pass it higher up into the rectum usually tend 
to create a kink. 

When the patient senses that the solution has entered the sigmoid 
the knee-elbow position should be adopted for five minutes and then he 
should lie on his right side. 

This treatment may be persisted in for 8-4 weeks, but if too exhaust- 
ing, injections should be given on alternate days. 

H. J. Smyly (1930) reports good results from intestinal lavage with Dakin’s 
(weaker) hypochlorite solution (Solution Dakin K.C.H.). A 20-per-cent. 
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solution can easily be tolerated and the strength is increased each day as 
rapidly as the patient can bear it. Some cases are cured with solutions not 
above 50-per-cent. strength ; in others, especially those with rectal ulceration, 
full strength may be necessary. Experience indicates that it is essential for 
the solution to reach the highest point in the bowel at which the disease is 
active, and for this purpose 250-500 c.c. ($-1 pint) generally suffices. 

This treatment has been given three times in one day and can be persisted 
with continuously from two weeks to several months, till rectal ulcers are 
healed and signs of acute inflammation have subsided. 

For rectal irrigation through a colostomy the following apparatus is re- 
quired :— 

A cylindrical glass funnel, 1} in. in diameter, and graduated to hold 10 oz. 
of fluid. The lower part should be provided with a constriction so as to 
accommodate the rubber tubing and to afford it a firm grip. The tubing 
should be bound round with a tape ligature. 

A rubber tube, 4 in. in diameter, of a length of 2 ft. 

A rectal tube, which should be a stout catheter of at least 3 in. in diameter, 
with a big round terminal opening. 

A bulbous glass connecting-tube for joining to the rectal tube. 

A narrow tube necessary for securing all junctions tightly. 

Rubber gloves for the operator’s hands, and a plentiful supply of vaseline. 


MEDICAMENTS FOR COLONIC IRRIGATION* 

Silver salts.—Albargin (silver gelatose) 20 gr. to 20 oz. (1 pint) of normal 
saline, a 0.25-per-cent. solution. Argyrol (a vegetable protein compound of 
silver) 40 gr. to 20 oz. (1 pint) of normal saline, a 0.5-per-cent. solution. 
Argyrol contains 30 per cent. silver and can be given in a strength up to 1 per 
cent. (80 gr. to the pint). 

Silver nitrate (10—20 gr. to 1 pint distilled water) should be applied only when 
acute symptoms have disappeared. An enema of 3-4 pints of warm water 
containing two or three teaspoonfuls of sodium bicarbonate can be used, and 
when the bowel is empty 2-3 pints of silver-nitrate solution injected slowly 
every three days. The solution must be at 110° F. and can be retained for 
half an hour to one hour. 

Note that all silver compounds are soluble only in cold water. 

H. J. Smyly recommends the use of these silver salts, even silver nitrate, 
in stronger solutions than those usually recommended. They all have the 
disadvantages of being expensive and likely to cause argyria. The latter 
can be obviated by making it a rule that, if the solution is retained, it should 
be followed by a large injection (2-3 pints) of hypertonic salt solution to 
precipitate the silver. 

H. Lippelt (1938) introduced Targesin, a colloidal combination of albumin 
with diacetyl-tannic acid silver salt. It has no appreciable action upon the 
mucosa and is well tolerated by the mouth in two tablets three times daily. 
It exerts an inhibitory effect upon the dysentery bacilli and can be given by 
enemata. 

Bile extract (Fel bovinum purificatum, 20 gr. to 2 oz. of water) added 
to the enema is said to increase the peristaltic action of the colon and so to 
reduce flatulence. 

Bismuth subgallate (dermatol) can also be given by the mouth in 
doses of 30-90 gr. daily. As a retention enema in a 5-per-cent. solution 


* See also Chapter XXIV. 
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suspended in 8 oz. of olive oil, for ten days consecutively, it has a soothing 
and healing effect in ulcerated cases. Can be used in a strength as high as 
10 per cent. 

Bolus alba (kaolin, 3 drachms to water, 1 oz., used in suspension) can 
be given as a retention enema. 

Etherol (olive oil, 12 fl. oz. and ether, 6 drachms, well mixed) can be used 
as a retention enema (J. G. Willmore). This should be injected as the patient 
is going to sleep. The foot of the bed should be well raised, and a pad and 
T-bandage applied to the anus ; the solution should be retained all night. 

Glucose may be given as an enema in the strength of glucose 1 oz. to 
1 pint of normal saline. 

Ichthyol (ammonium ichthosulphonate) in 0.5-1.0-per-cent. solution. 
The ichthyol should first be dissolved in a few drops of glycerin, and the 
requisite amount of water added. Two pints of this solution should be injected 
slowly into the bowel and retained as long as possible. 


Kamillosan, a preparation of chamomile flowers (Matricaria chamomilla) 
is employed in a strength of 2 drachms to 1 pint of warm water. It has an 
anodyne and antispasmodic effect (Spicer and Co., Watford, Herts). 

Linseed —An infusion of Linum usitatissimum has a soothing effect on 
the bowel. Three handfuls of whole linseed are added to eight pints of water. 
The whole is brought to the boil quickly and allowed to simmer for two hours ; 
it is then strained and diluted. It is advisable to use it as thick as possible. 
Give on alternate days. An enema of 2-per-cent. sodium bicarbonate (1 pint) 
is advisable two hours beforehand. 


Mercurochrome should be given dissolved in normal saline in a 1-per- 
cent. solution (4 gr. to 1 0z.). A few drops of dilute acetic acid may be added. 
It is used as an intestinal disinfectant in a 1- to 2-pint enema. 


Milton, a disinfectant and deodorizer (sodium hypochlorite, sodium 


chloride and small quantities of chlorate, sulphate and carbonate and calcium 
chloride) as an enema in strength of | fl. drachm to 2 pints of warm water. 


Potassium permanganate as an oxidizing agent for destroying 
intestinal bacteria and their products, in a strength of 1 gr. to 1} pints, 
may be given with safety twice daily. 

Slippery elm (Ulmus fulva) is used as a demulcent. Two sheets of the 
bark, 12 in. by 8 in., are cut into fine shreds and immersed in 8 pints of 
water. The liquid is then brought slowly to me boil and allowed to simmer 
for two hours and strained. 


Saccharated alkaline saline solution (J. G. Willmore) is prepared 
aa follows :— 


Kitchen salt (NaCl) . é : . 1 large tablespoonful 
Sod. bicarb. . : ‘ ‘ ~ ole ag 2 
White sugar. ‘ . : oe” ae - 
Warm water . : ; . 2 quarts 


Two pints can be tolerated. 

Tannic acid (40-60 gr. to 1 pint of warm water) is most useful, on account 
of its astringent effect, in cases where there is much bleeding. In cases of 
hemorrhage, hypertonic saline solution (NaCl 120 gr. to 1 pint) with the 
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addition of eusol is soothing and effective, and may be followed by injection of 
tannic acid. 

Solutions of tannic acid for the healing of ulceration may be made up as 
follows :— 


Tannin . ‘ : ; : ; : . 6 grm, 
Tinct. opii. ‘ , ' ; ; » Lee. 

Arrowroot : : ; é ‘ ; . 15 grm. 
Water to ; : ‘ : ‘ . 1 litre 


Half a litre to be injected slowly. 


Solution for tenesmus and sphincteric cramp.—A starch and 
opium enema is very useful on occasions, but in case of failure the following is 
recommended (W. K. Russell, 1932) :— 


Calc. chlorid. . : j ; . 10 grm. (154 gr.) 
Mag. chlorid. : ‘ ; . 6 grm. (77 gr.) 
Sod. bicarb. : : , . 6 grm. (77 gr.) 
Omnopon : ‘ : . 0.04 grm. (% gr.) 
Tinct. bellad. : ; ; . 38.0 c.c. (51 mins.) 
Water to , ‘ ‘ . 20 litres (44 gallons) 


A pint or more to be used at a time. 

Ispaghul.—F or centuries it has been the custom in India to treat cases 
of chronic diarrhoea and dysentery empirically with the seeds of Ispaghul 
(Plantago ovata). 

Undoubtedly when eaten in their natural state these boat-shaped 
seeds are beneficial. They may be chewed, when a gelatinous substance 
exudes, which acts as a demulcent; or the pulp, made into a paste 
as ‘‘ Chilka’’, which is sold in the bazaars of Bombay, may be taken in 
doses of one teaspoonful, three times daily, and exerts a soothing effect. 

A glucoside, aucubin, is present (R. N. Chopra, 1980), but it 1s physio- 
logically inactive. The action of ispaghul is mechanical, being due to 
the mucilage in the superficial layers of the seed, which is not acted upon 
by the digestive enzymes, and passes unchanged through the small 
intestine. It coats the inflamed and ulcerated mucosa and protects it 
from irritation, thus enabling it to heal. When the seeds are taken in 
large quantities they swell up with water, increasing the bulk of the 
Intestinal contents, and thus relieving constipation. 

Abdominal massage, with the idea of promoting the nutrition of the 
bowel, should be employed, unless it causes increase of pain and 
peristalsis. 

Sulphaguamidine.—The reports on this sulphonamide so far received 
seem to indicate that it is of distinct value in chronic bacillary 
dysentery (see p. 94). 

Nipectin.—American workers have discovered in pectine and pec- 
tinates, the metal derivatives of pectin, a specific substance for the 
treatment of bacillary dysenteries and allied conditions. Pectin is the 
intracellular cement of the cell-wall tissues in fruit and succulent 
vegetables, especially in citrus fruits; possibly its presence in apples 
explains the value of Moro’s apple dietary. The commercial product is 
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obtained from the rind of citrus fruits and from apple ‘‘ pomace ”’ (in the 
manufacture of cider). When mixed with acid, sugar and water, it 
forms a jelly and with metals assumes a colloidal form. Silver and 
nickel pectinates appears to possess definite bactericidal properties 
and the latter, moreover, functions as a catalyst and assists in the 
absorption of vitamins. 

Nickel-pectin compound is dispensed by Eli Lilly & Co. as ““Nipeetin’’; 
when mixed with an equal volume of icewater it has a faintly acid taste 
and, in order to prevent the formation of gummy masses, it should be 
sifted into food with constant stirring. The dose is large: in children 
and adults it ranges from one to four tablespoonfuls given three times 
a day, and even as frequently as every three hours, till the stools become 
fecal. 

The value of this preparation in the treatment of chronic bacillary 
dysentery, as well as in intractable ulcerative colitis, has been emphasized 
by T. T. Mackie. L. H. Block, A. Tarnowski and B. H. Green (1989) 
have given it an extensive trial in 95 case of chronic bacillary dysentery, 
and a definite improvement was observed in every one, both in appear- 
ance and general condition. They consider that it possesses definite 
anti-hemorrhagic properties. 


Surgical treatment.—The author has no hesitation in advising 
early surgical interference whenever medical measures fail. The 
indications for operation should be based upon signs of toxic absorption, 
intestinal hemorrhage, and sigmoidoscopic appearances of the bowel 
indicating grave destruction of the mucous membrane. It is not 
justifiable to postpone operation until the patient is almost in extremis. 
Should he continue to lose weight with medicated enemata it is an 
indication that such measures are not meeting with continued success. 

Three methods, which are represented by several operations, may be 
considered : (1) through-and-through lavage by appendicostomy ; (2) 
valvular cecostomy ; and (8) ileostomy. The object of all is to promote 
fecal drainage. 

Colostomy, except in the rare event of stenosis, can have no place in 
the treatment of dysentery, for, should the disease be grave enough to 
warrant operation, the whole of the large intestine, and certainly the 
veecum, will be in an ulcerated condition, so that there can be no reason 
for leaving diseased bowel, such as the cecum, proximal to the opening. 


Appendicostomy and valvular czcostomy (sce p. 458).— 
These operations may be considered together, as in the main their 
actions are identical, and may be illustrated by the following :— 


An ex-soldier of thirty was operated upon in 1924 after suffering con- 
tinuously for three years with chronic bacillary dysentery to which he nearly 
succumbed. 

He contracted bacillary dysentery of a mild degree on the Somme in 1916 
and had spasmodic recurrences till 1919, when he was demobilized. In 1921 he 
had recurrences with blood and mucus in the stools every few months, and 
again in 1922 and in 1923. He was treated at first for amoebiasis, with emetine 
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injections, but no improvement took place, and he was admitted to hospital in 
May, 1923, when a diagnosis was made by sigmoidoscopy, by agglutination 
tests, and by examination of the stools. He was in a severe condition with 
continuous diarrhea, emaciation, remittent pyrexial attacks and, eventually, 
parotitis and periarthritis. Appendicostomy was tried and proved a failure, as 
did also bowel lavage with eusol solutions, etc. 

Valvular cseecostomy was performed in April, 1924, and subsequently the 
bowel was lavaged daily with hypertonic saline. This treatment proved a 
success and he was discharged wearing a colostomy belt. He is now in good 
health and physical condition, and has put on over 3 stone. It has been 
impossible to close the czecostomy opening on account of the destructive 
process in the large intestine, and he continues to pass blood and mucus per 
rectum daily. 


In valvular cecostomy cedema and thickening of the cecal walls may 
render the introduction of a Paul’s tube difficult so that provision should 
be made before the peritoneal sutures are inserted. Some surgeons 
prefer not to open the cecum for several days after its head and the 
adherent appendix have been sutured to the abdominal wall. Usually 
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Fig. 15.—Tampon tube. 


after insertion the tube tends to become loose, when the liquid and 
offensive fecal material escapes into the dressings. This discharge is 
extremely irritating to the skin which should be protected by liberal 
applications of castor oil and ambrene. A colostomy belt should be 
fitted as soon as practicable. 

Unfortunately, complete drainage of fecal material is not obtained 
even when the cecum is opened in this manner, for peristaltic move- 
ments continue to drive a certain amount of the feces along the colon. 
In order to combat this A. L. Gregg (1926) devised a tampon tube 
(Fig. 15) consisting of a soft rubber bulb which, soldered round the 
rectal tube, can be inflated. With the bulb, B, deflated, the tube, A, 
is passed through the cecum until the bulb is situated in the ascending 
colon. (Fig. 16.) Gentle inflation by means of a syringe through the 
tube, C, prevents the bulb from being returned through the wound. 
A glass rod, D, is now passed through the tube, A, at skin level as an 
anchor to prevent displacement of the bulb by peristaltic pressure. 
The lumen of the ascending colon is thereby blocked, so that the upward 
passage of fecal material becomes impossible. At the same time, the 
central tube, A, permits colonic lavage, reflux being prevented by 
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asimple clip, EK. By this means the benefits of appendicostomy lavage 
are gained, while drainage is assured. 

When once an open csscostomy has been established the patient may 
be expeoted to improve, but such an improvement does not, unfortun- 
ately, do away with the attendant’s anxieties, for the difficult problem 
of when to close the wound has to be decided. Patients naturally object 
to being left with a permanent colostomy. 

After some months of disuse a severely ulcerated bowel may become 
so stenosed that any attempt to close it 1s doomed to failure on 
account of obstruction. This condition has been observed in three 
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Fig. 16.—Diagram showing tampon tube in position. 


instances, and it demonstrates the need for constant attention and 
supervision. Should evidence of stenosis be observed, the patient must 
be warned that closure of his wound has become impossible. It is on this 
account that most authorities prefer, when closing a cecostomy wound, 
to inspect the whole of the large intestine through a mid-line incision, 
for then, should constriction or stenosis of part of the large intestine 
be observed, it can safely be removed and an anastomosis performed. 
The following are indications for closure :— 


(1) The general clinical condition. The patient should have gained 
in weight and in general health ; the temperature should be normal 
and no evidence of toxic absorption should be present. 

" (2) The absence of ulceration of the colon. To determine this it is 
necessary to examine both ends of the colon, the distal by sigmoidoscope, 
the proximal by cystoscope. 

(8) The absence of hemorrhage from the efflux for some considerable 
period, and of pain when the fecal material passes through the colon. 
This may be ascertained by applying a firm dressing to the cecostomy 
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wound after withdrawal of the tampon tube, in order to hinder fecal 
exit through the wound. 


Ileostomy (see also p. 460).—TIleostomy in continuity—unless 
performed after the method of Harvey Stone —- may allow passage of 
fesces into the cecum and, in general, a terminal ileostomy is preferable, 
especially in long-standing cases. 

Ambrene, a wax preparation, is effective in protecting the skin from 
irritation. 

TREATMENT OF COMPLICATIONS 


Arthritis —Dysenteric arthritis with effusion is best treated by 
Placing the limb on a back splint, by application of Scott’s dress- 
ing, by radiant-heat treatment for half an hour daily, and later, 
when absorption has occurred, by massage. When the joint cavity is 
greatly distended with fluid, aspiration generally relieves the pressure 
temporarily. In addition to the local treatment of the joint, detailed 
attention to the bowel is necessary. Therefore lavage with eusol or with 
sodium bicarbonate should go hand in hand with the local measures. 
B. Hughes and H. 8. Banks (1920) recommend early aspiration of the 
joint and injections of 5 c.c. of ether into the joint cavity. A general 
anesthetic 18 required. Under modern conditions sulphaguanidine 
treatment is indicated. 

Eye symptoms.—Conjunctivitis should be treated by local applica- 
tions of boracic acid; and irido-cyclitis by instillation of atropine 
drops (1 grain to 1 oz. of water) gombined with an eye shade. Atten- 
tion must be devoted to bowel treatment. 

Parotitis may become suppurative, and should therefore be taken 
seriously. It should be treated by fomentations and strict attention to 
the hygiene of the mouth. 

Malaria.—The complication of malaria should never be overlooked, 
especially when it is a primary infection with the subtertian parasite. 
In this case primary attention must be paid to the malaria aspect. An 
intramuscular injection of quinine bi-hydrochloride 12 grains (0.76 
gramme) should be given, reinforced by atebrin (0.1 gramme) three 
times daily for at least ten days. (See also under Malarial Dysentery, 
p. 268.) 


Prognosis.—The prognosis in bacillary dysentery depends very 
much upon the intensity of the particular epidemic and on the age and 
physical condition of the patient. It is not possible to lay down definite 
rules, as the data upon which one can base an estimate are somewhat 
insecure, but prognosis is by no means good in small children. The 
disease is often fatal, also, to young adults, especially when they hail 
from countries such as Australia and New Zealand (as during the 
1914-18 War), where bacillary dysentery 1s unknown or very rare. 

In cases with persistent vomiting or with collapse, the prognosis is 
not good, while a persistent hiccough may be regarded as being, almost 
invariably, a fatal sign. The outlook is not good, also, in those cases 
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which, from the start, pass stools containing a large amount of dark . 
altered blood, or greenish-coloured sloughs. 

Patients suffering from valvular disease of the heart do not bear the 
physical strain of bacillary dysentery well, nor do women in advanced 
stages of pregnancy. As has been mentioned, primary attacks of 
subtertian malaria in bacillary dysentery are a dangerous combination, 
so also is broncho-pneumonia, lobar pneumonia, beri-beri, scurvy, 
Bright’s disease, tuberculosis, or other grave constitutional disturbance. 

C. Froemsdorff (1928) quotes figures obtained from reliable German 
sources extending over the period 1916-20. In 1916, in a series of 
12 cases, the death rate was 8.88 per cent.; in 1917, in 109 cases, 
it was 29.85 per cent. ; in 1918, in 277 cases, 14.07 per cent.; in 1919, 
in 68 cases, 8.82 per cent. ; and in 1920, in 59 cases, 
18.55 per cent. In the whole series of 525 cases, 415 recovered (79.04 
per cent.), 22 were improved (4.19 per cent.), and 86 died 
(16.88 per cent.), and in 2 cases (0.88 per cent.) the condition 
remained unchanged. The death rate was high, expecially in elderly 
patients and in those who were greatly debilitated as the result of war 
privations. This is by no means an exceptional series, for in the in- 
dustrial districts of Westphalia the death rate from this cause stood at 
10 per cent. Out of a series of 210 cases, whose subsequent career 
could be traced over a period of six years, in three, or 1.48 per 
cent., the disease became chronic. The figures from British sources 
during the 1914-18 War do not convey much information on this 
subject, and have been dealt with by the author in the Official History 
of the War. 

Natural and acquired immunity .—It is difficult to write about 
immunity to bacillary dysentery because of the paucity of accurate 
observations, but the following generalized statemenfs may be made. 

There appears to be no natural immunity to bacillary dysentery ; the 
prevalence of the disease is unaffected by race, and it is as frequently 
met with in coloured peoples as in those of Huropean descent. Although 
it is common in every decade of life, there is some evidence to show 
that man is more susceptible during the first five years of his existence ; 
. and in those countries where the disease is prevalent, the mortality 
among small children is in marked disproportion to that among the 
adult population. It has been noted that recent arrivals in tropical 
countries appear to be more susceptible than are residents. 

One attack of bacillary dysentery confers a certain amount of acquired 
ammunity, but the duration of this is still uncertain ; it may be possible to 
demonstrate the specific agglutinins of the dysentery bacillus for nearly 
one year after the cessation of the attack. It must be taken into 
account that immunity may be produced towards one bacillus, while 
at the same time a greater susceptibility to other dysentery organisms 
may develop. Ingestion of a sub-infectious dose may convey the 
immunity to those who have shown no external evidence of the disease. 

Attempts have been made actively to immunize man against the 
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disease by prophylactic vaccination, but so far they have not,apparently, 
been attended by great success. Attempts at passive immunization 
by injection of antidysenteric serum appear to afford a protection which 
lasts from four to six weeks. 


PROPHYLAXIS 


Personal prophylaxis consists of careful attention to personal hygiene, 
of care in the conservation and preservation of food in the tropics, and, 
especially, of taking precautions against contamination of articles on 
the table or in the kitchen. 

Stools which are required for bacteriological purposes should be 
dispatched to the laboratory in sterile receptacles with well-fitting lids. 
Disinfection of foeces is necessary, and those passed by dysenteric 
patients should be protected against the entry of flits and sterilized, as 
far as possible, by pouring over them crude carbolic or Jeyes’ fluid. 

Water must be sterilized ; it should be boiled before use and efficiently 
protected against subsequent contamination. Appropriate measures 
should be taken with ice, fruit and vegetables in localities where 
bacillary dysentery exists. 

Milk also can be infective, and becomes contaminated through 
the vessel in which it is stored, by addition of infected water, or by feces 
of infected flies. In tropical and subtropical climates al] milk should be 
pasteurized or boiled before use and then properly protected against 
flies, dust, and other contamination. 

The danger from flves has already been discussed, and it is hardly 
necessary to draw further attention to the murder-bearing flight of 
these insects from latrine to larder. The common breeding-grounds of 
the house-fly—the manure heap, the dusthin, and the latrine (especially 
the dry-closet)—demand especial attention. 


Nursing.—Bacillary dysentery cases are infectious, and to no one 
are they more so than to the nurses who tend them. They must be 
tended, therefore, in wards set apart for this purpose and nurses must 
be warned of the danger they run and should be trained in prevention of 
this disease. 


Measures against carriers.—Every effort should be made to pro- 
tect the healthy population against carriers. The incompletely cured 
case, that is, the convalescent who is still passing mucus in the stools, 1s 
a danger. No one should be permitted to leave hospital and active 
medical care, unless he is able to take ordinary food without intestinal 
upset, and it is questionable whether the usual three negative bacterio- 
logical examinations of feces are all-sufficient in this respect. Therefore 
sigmoidoscopic examination may reveal ulceration of the rectal mucosa, 
and dysentery bacilli may be isolated then. It is suggested, too, that 
the serum of suspected dysentery carriers should be examined for Shiga 
agglutinins and those with a titre of 1:25 against this organism should be 
regarded as suspicious. The introduction of sulphaguanidine (see p. 94), 
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which appears particularly effective in the carrier state, should greatly 
simplify this problem in the future. It has been emphasized that this 
drug acts most effectively when the faces are fluid, so that it may be 
necessary to combine it with routine aperients. 


Susceptibility—In considering prophylaxis against bacillary 
dysentery, emphasis is laid upon the toxicity of the individual hacilli 
and too little importance is attached to the susceptibility of the victim. 
There is no doubt that there exists a wide divergence in this respect. 
This aspect of the subject was studied during the 1914-18 War, when it 
was seen that the mortality rate among British troops was infinitely 
smaller than that among native levies and ill-nourished, depressed, and 
partially exhausted prisoners of war. W. Fletcher and M. Jepps (1924) 
regard bacillary dysentery in the East as essentially a disease of poverty;' 
they classify the victims as follows: (1) Europeans, with a negligible 
mortality ; (2) Eurasians or well-to-do Asiatics, mortality 2-8 per cent. ; 
(8) Native labourers and paupers or vagrants, mortality 25 per cent. 

Patients who have recovered from bacillary dysentery usually show 
agglutinins in their serum, although this fact does not justify the 
assumption that immunity to further infection is present. It has been 
pointed out by L. Dudgeon that the only true protection to the body 
is a healthy intestinal mucous membrane. 


Prophylactic vaccination.—The question whether one attack of 
Shiga dysentery affords absolute protection against future ones is a 
debatable point. It has been believed that subsequent attacks of Shiga 
dysentery are really mementoes of the first attack, but it is more prob- 
able that, if a period of perfect health has continued for some two to 
three months and the body weight has been restored, then a further 
attack is to be attributed to a fresh infection and not to relapse. Flexner 
infection may occur in persons who had previously suffered from Shiga 
dysentery, whilst the converse may also take place. 

In the tropics practically everybody is exposed to bacillary dysentery. 
The fouling of the banks of streams by feces and the washing down of 
this matter by torrential rains are a constant source of infection, so that 
it is probable that the indigenous native, more particularly in India, is 
being constantly immunized against the dysentery bacillus. For at least 
twenty-five years attempts have been made to produce a method of 
active protection against bacillary dysentery by inoculation. The 
direct injection of killed cultures of dysentery organisms, particularly 
Shiga’s bacillus, causes severe local and systemic reactions, and therefore 
attempts by direct inoculation, so successful in typhoid, have had to be 
abandoned. 


Various methods for minimizing this reaction have been employed, such as 
the use of cultures killed by eusol, or of sensitized vaccines, or the injection of 
the organism mixed with antidysenteric serum. H. R. Dean and R. S. 
Adamson (1916) found 1 : 1,000 eusol the minimum degree of concentration 
necessary to render vaccine atoxic. Similar results were obtained by using 
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hydrogen peroxide in place of eusol. They recommended a vaccine containing 
200 million Shiga bacilli per c.c. inactivated at 58-60° C. for one hour. L. 
Dudgeon (1919) reported that his experience with eusol-treated Shiga vaccines 
was unsatisfactory. 

The Japanese first employed a sero-vaccine. Graeme Gibson conducted a 
research on this subject and found that, although the local reactions were 
mild, no considerable production of antibody took place. It was concluded 
that the serum had not only neutralized the toxin of Shiga’s bacillus, but also 
destroyed its antigenic properties. Accordingly, Gibson (1917) introduced a 
method of giving a vaccine of Shiga’s bacillus, together with adsorbed anti- 
Shiga serum, whilst a vaccine of Flexner’s bacillus could be added. This sero- 
vaccine was issued in twin-gonjoined phials, one containing the vaccine, the 
other antiserum. The doses were given in two portions; the first contained 
500 million organisms, in addition to 0.1 c.c. of serum. The second contained 
1,000 million organisms, together with 0.2 c.c. of serum. The local reaction 
consequent upon these injections produced a painful induration, but con- 
stitutional reactions were mild. Unfortunately, it was impossible to obtain a 
satisfactory series of statistics, but since those that came to hand were 
favourable, it was largely used in France during the later stages of the 
J914-18 War. 

In Macedonia, in 1918, Gibson’s sero-vaccine was tried with the following 
results (L. Dudgeon, 1919) :— 


Cases of 

Dysentery 
Non-inoculated, 2,096 nite “e cv es sa, OE 
Inoculated, 1,147 te 35 53 ee .. (14 


The results show that a considerable measure of protection had been 
obtained, and that this protection remained for at least a year. 

A somewhat similar method was applied in Germany and Austria 
(“‘ Boehncke’s Dysbakta”’). Boehncke and Elkeles (1918) reported that 
100,000 persons had been inoculated with this substance without any de- 
leterious effect. The protective inoculation should not be delayed till the 
dysentery is prevalent, and intervals of five to seven days should supervene 
between the injections. 

In 1925, H. M. Perry and C. J. Coppinger found that vaccines of Shiga’s 
bacillus prepared from anaérobic cultures were much less toxic than those 
prepared from cultures grown in an aérobic manner. They therefore advocated 
a mixed vaccine prepared from anaérobically-grown Shiga bacilli and 
aérobically-grown Flexner bacilli. 

Subcutaneous vaccines.—W.H. Kauntze (1927) reported on the results of 
inoculation of 12,000 native porters during the East African campaign in 
1916 and 1917, with 1 c.c. of polyvalent dysentery vaccine, and of 47,636 
natives with 4 c.c. of the same. No improvement in the death rate from 
bacillary dysentery took place. He thinks that there is some evidence that 
inoculation of contacts and of all persons liable to infection cuts short spread 
of this disease. 

H. Brokman and F. Przesmycki (1925) have shown that, with Shiga toxin as 
with diphtheria toxin, intradermal injections cause a local reaction by which 
differences in individuals can be established. The serum of persons who give 
a negative skin-reaction can neutralize the dysentery toxin; the serum of 
those with positive skin-reactions cannot do so. 

L. Otten and L. Kirschner (1925) found that a formolized heated suspension 
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of dysentery bacilli was preferable to anatoxin (formolized heated dysentery 
toxin) and caused far less marked local reaction. They claim that these 
formolized suspensions produce immunity. 

M. Sardjito (1926) employed a method of immunization by a lysate (bac- 
teriophage) of Shiga-Kruse bacilli, treated with formol, 1 c.c. of the formol- 
treated lysate, after neutralization with caustic soda, being injected sub- 
cutaneously. No after-effects are said to be noticeable. 

W. Troitzki and his colleagues (1940) have shown that ultra-violet rays on 
B. dysenterie remove toxicity. Vaccines made from cultures so treated will 
protect against living cultures. 

R. Prigge (1940) thinks that effective protection can be obtained solely by 
inoculation of a preparation containing exotoxin and endotoxin, and the 
immunizing agents used in this work contain both these factors combined with 
specific antiserum or non-specific absorbent, such as alum. Trials in rabbits 
and mice showed that it is possible to find a dose of suitable composition and 
of low toxicity which protects animals against subsequent injection of two 
letha] doses of combined toxins. The efficacy of this method consists in the 
appearance of antitoxin in the blood. 

Oral vaccines.—For some time past Besredka has been studying what he 
terms local immunity in infectious disease. From his work and that of others 
on local immunity produced in the skin of guinea-pigs against anthrax and 
other infections, he considered that a similar immunity could be produced in 
the intestinal canal with dysentery vaccine. In 1922 C. Nicolle and E. Conseil 
vaccinated two Europeans in this manner, by making them swallow killed 
cultures of dysentery bacilli, and then, after a period of from fifteen to eighteen 
days, ingesting living cultures. It was claimed that neither of these two 
developed dysentery as the result of this experiment, while two unvaccinated 
controls who swallowed the same cultures died of the infection. There have 
since been some practical trials of this method. In an outbreak of dysentery 
amongst troops in Versailles in 1923, the incidence amongst 546 soldiers 
inoculated by the mouth was 7.69 per cent., as against an incidence of 26.86 per 
cent. amongst 1,070 unvaccinated controls. Similar figures were obtained in 
Russia in the same year, when a thousand people who had been exposed to 
dysenteric infection were orally vaccinated with a vaccine of dead Shiga, 
Flexner and allied strains. The subsequent incidence of dysentery was 0.3 per 
cent. among the vaccinated and 3.17 per cent. among the unvaccinated controls. 

In order to secure contact of the swallowed vaccine with the mucosa of the 
intestinal canal, Besredka advocated previous administration of ox bile. This 
is said to increase the absorptive power of the mucous membrane for the 
molecules of the vaccine, thereby increasing immunity. 

In Besredka’s now well-known bili-vaccine method the technique adopted is 
to give before breakfast on three successive days a dose of bile, followed by a 
pill containing the desiccated vaccine. Two hours before the first meal of the 
day, a tablet containing 20 cgm. of desiccated bile is administered orally, 
followed by a dose of 100 milliards of dysentery bacilli killed by heat. No 
food is allowed for two hours after the dose, and the same treatment is given 
on two further consecutive days—three days in all. 

Since the publication of Besredka’s first paper on bili-vaccine (1922), 
numerous reports have been published on the method. Most of these suffer 
from the fallacy almost invariably found in such experiments : the vaccine 
comes into use when the epidemic is declining from natural reasons, and the 
decline in the epidemic is then attributed to its use. The literature on this 
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subject is now very profuse, but it is in such a state of confusion that it almost 
defies analysis. Reference may be made, however, to a few of the more 
important papers. 

C. Nicolle and E. Conseil (1922) have criticized Besredka’s results on the 
above-mentioned lines. 

In 1925, C. Seyfarth tested this method among the Greek refugees in 
camp at Phaleran, Greece, and claimed that the onset of dysentery was 
prevented in 340 refugees vaccinated by the mouth. A. Gauthier 
(1924) reported 30,000 antidysenteric vaccinations by mouth to refugees in 
Greece and Macedonia. It is claimed that no cases of dysentery occurred 
among those so treated. Liquid polyvalent vaccines containing 35,000 
million bacilli per c.c. were given one hour before food. 

In 1927, M. N. Fulton and G. P. Berry tried oral vaccination against 
Flexner’s bacillus on children under two years of age in the United States. 
A vaccine containing 400 million each of five different strains—a total of 
2,000 million bacilli per c.c.—was given every month in milk on three successive 
days to 107 children, leaving 399 untreated infants as controls. Unfortun- 
ately the frequency of bacillary dysentery in the two groups was subsequently 
identical. 

E. Vaz (1929) and E. de Araujo and O. Torres declared themselves warm 
supporters of the oral administration of dysentery vaccine, both for prophy- 
lactic and curative purposes, and stressed the importance of thus immunizing 
a backward and insanitary population. 

W. Walker and R. C. Watts (1930), on the other hand, found that oral 
bili-vaccine (prepared by Biothérapie Co., Paris) failed entirely as a prophy- 
lactic against bacillary dysentery. J. Pergher and J. Van Riel have used a 
preparation known as anavaccine on the employees of companies in the great 
Central African lakes and found the results favourable. They conclude that 
the action of the Shiga anavaccine is strictly specific. Revaccination is 
necessary at six-monthly intervals. 

G. P. Alvisatos (1930) has been giving much larger doses than the usual 
of 0.15 gramme. His doses are 0.2-0.24 gramme of Shiga bacilli killed 
at 55° C., and formolized at 0.15 per cent. These are given on five or six days, 
sometimes allowing an interval of five or six days to elapse between the third 
and fourth doses. These amounts were well borne by adults, but should be 
reduced to half for children under twelve years of age. It is quite obvious that 
at present it is impossible to give a final decision on the utility of this method. 
Tt has at least the merit of being harmless, since no ill effects have been 
noted as the result of the administration. 

Inoculation with living dysentery vaccines.—G. Blanc and J. Caminopetros 
(1927) found that intramuscular injections, in doses of 4,000—6,000 million 
bacilli only, caused a slight infiltration to appear which disappeared again in 
three or four days. There was no troublesome elevation of temperature. They 
concluded that there is neither danger nor inconvenience from the use of a 
living dysentery vaccine. 


The Protozoal Dysenteries 


CHAPTER X 


AMEBIASIS : EPIDEMIOLOGY AND GEOGRAPHICAL 
DISTRIBUTION 


Synonyms.—The term amebiasis includes tropical, endemic, or 
amosbic dysentery ; amoebic enteritis, amcebic colitis; and primary 
or intestinal amcebiasis. . 

The secondary manifestations of amoebiasis include hepatic ame- 
biasis (amcebic hepatitis), amosbic abscess of liver (tropical hepatic 
abscess), lung (pulmonary amoebiasis), brain, spleen and epididymis. 
Ameebic ulceration of the skin may also be included. 

French: Dysenterie amibienne; Italian: Dissenteria amebica ; 
German : Amédbenruhr. 

French: Abscés hépatique amibien; Jtalian: Ascesso epatico; 
German : Tropischer leberabszess. 

French: Abscés cérébral; Italian: Ascesso cerebrale; German: 
Gehirn-abszess. 


Definition.—Amcebiasis denotes infection with protozoal organisms 
known as amcebe. Though numerous species are known to inhabit man, 
one only, Entameba histolytica, is strictly pathogenic. Ameebiasis 
is therefore an infection with E. histolytica, affecting one or more organs 
of the body, but usually causing ulceration of the large intestine. As 
has been pointed out by C. Dobell, the aim of this parasite is to infect 
man without causing death or even deterioration of health. Therefore 
the production of grave symptoms, such as amoebic dysentery or liver 
abscess, proceeding to a fatal issue, must be regardod as inimical to the 
parasite as to its host. 


Preliminary.—Certain considerations must necessarily preface a 
systematic description of amebiasis. Difficulty arises from the fact 
that amebic dysentery is not, probably, the most common expression 
of ameebiasis. The normal habitat of Eniameba histolytica is the 
mucous membrane and submucous layers, where it feeds upon the cells, 
being enabled to rend or dissolve them by means of proteolytic 
ferments. In this manner the amceba live and multiply at the expense 
of the tissues of their host who is, in ordinary circumstances, quite 
capable of compensating for the ravages of these organisms without 
detriment to health. This state of equilibrium is probably the 
commonest condition met with in amoebiasis in the tropics and gives 
rise to the “carrier” or ‘‘ cyst-passer”’ state. Such a condition 
causes no outward signs of ill-health, and can be verified solely by 
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discovery of encysted forms of amosbe in the stools. Such a carrier 
cannot, however, be described as being perfectly normal, because some 
lesion or abrasion of the intestinal canal must exist, and, under certain 
circumstances, the nature of which is not fully understood, he may 
develop ameebic dysenterv or—it may be—liver abscess. 

The genesis of amcebic dysentery appears to be that the amcbsa, 
under certain conditions, destroy the tissues at a more rapid rate than 
nature can repair them. All degrees of ulceration of the intestine 
may therefore result, from a minimal effect producing a transient 
illness or diarrhcea, to intense ulceration of the bowel, with destruc- 
tion of the greater part of the mucous membrane and passage of 
blood and mucus, containing numbers of active amosbe. This ulcerative 
colitis is known as amebic dysentery ; but blood and mucus may not be 
present, only liquid feces—amebic diarrhea. Some authorities regard 
infection of the bowel as the initial focus or primary amebiasis ; in such 
u terminology it is rational to term it intestinal amebiasis. Metastatic 
manifestations of amoebic infection are best known as secondary 
gmehasis. When amoebic invasion is arrested in the liver, amelic 

patitts is produced, and this process may result in ama@bic abscess of 
he liver. These parasites may produce abscesses in other organs— 
e.g., in the lung, or, very rarely, in the brain, spleen and epididymis. 

As compared with bacillary infections, amcebic dysentery is a com- 
paratively mild disorder, causing less serious illness and fewer fatalities, 
and is less infective and not so readily communicable. It would be 
an error, however, to infer that amcebiasis may not be severe or even 
fatal, though such accidents are rare. 

It thus becomes clear that the majority of persons infected with this 
parasite are more or less healthy individuals, constitutmg a source of 
infection to others because they pass in their feces infective forms of the 
parasite. Only a small proportion of such individuals suffer either 
from manifestations of amobic dysentery or liver abscess. Under 
such circumstances they are incapable of communicating the disease to 
others, since the amcebe, once in the liver or other organ, have, so 
to speak, lost their way and, as far as the continuation of their species 
18 concerned, are pursuing a blind alley. Infective cysts, however, are 
produced in the bowel wall and when excreted spread infection. 

AEtiology.—The parasite which gives rise to amoebiasis is the 
Entameba histolytica (see Appendix, p. 581, and Plate XXII, p. 588) 
Infection with this organism is brought about by ingestion of cysts 
through fecal contamination. As a general rule, they are 
delicate structures with feeble powers of resistance, and are readily 
killed. They are able, however, to survive and remain infective for 
three weeks if kept in water, and in faces sometimes for the same 
time, provided that they are not subjected to desiccation. All un- 
protected wells are liable to contamination, especially after heavy rains, 
when fecal deposits may get washed into them. Tanks, such as are found 
in most tropical countries, constitute a constant source of infection, as 
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they serve the double purpose of ablution and defecation. In the 
tropics, also, rivers are commonly contaminated by natives, and so are 
ponds and lakes in the vicinity of camping grounds. In large cities 
with pure water supplies, amcebic infection has become rare, though still 
abounding in smaller towns and villages. 


EPIDEMIOLOGY 


In contrast to bacillary dysenteries, amoebiasis shows a somewhat 
localized distribution ; it is therefore unlikely that amoebic dysentery, 
liver abscess, or other complications can commonly break out in 
epidemic form. It can be concluded, generally speaking, that epidemics 
of dysentery are bacillary in origin, while sporadic cases are due to 
amcehiasis. The so-called ‘‘ epidemics ’’ of amcebic dysentery which 
have been reported, especially during the 1914-18 War, should be 
regarded with suspicion as indicating that there was confusion between 
amoebic and other forms of dysentery. 

When many cases of amebic dysentery occur simultaneously in a 
locality, it indicates that patients have simultaneously contracted 
their infection from a common source, and further indicates that 
there must be, in that area, a larger number of carriers of 
E. lustolytica cysts than cases of dysentery. To make this point quite 
clear, it must once more be emphasized that the sufferer from acute 
amoebic dysentery is unable to transmit the disease and is therefore 
non-infective to others. The Chicago “ epidemic ’’ to be described later 
may constitute an exception (p. 122). 


Transmission by flies.—J. G. Thomson and D. Thomson (1916) 
were the first to note that house-flies (14. domestica) could transport 
cysts and pass them unchanged in the dejecta. In the same year P. C. 
Flu concluded, from a study of the mouth parts of the house-fly and 
bluebottle (C. erythrocephala), that cysts of EH. histolytica could survive 
in their intestines. In 1917 C.M. Wenyon and F. W. O’Connor were able 
to ascertain that viable E. histolytica cysts could be demonstrated in fly 
excrement sixteen hours after a feed, and moreover, that cresol 1 : 40 
was most effective as a disinfectant for cysts, preventing their spread by 
insects. P. A. Buxton (1920), in extensive observations on flies 
in Iraq, dissected 1,027, and of these 68 per cent. contained ‘‘ apparent ”’ 
feces, and 0.8 per cent. cysts of EH. histolytica. 

From this it can be concluded that, under tropical and sub-tropical 
conditions, house-flies may act as disseminators of amoebic dysentery. 


Transmission by water.—H. M. Woodcock (1918), as a result of 
experience in Egypt during the 1914-18 War, concluded that water 
constitutes the most important vehicle for infection. This was in 
agreement with similar views entertained by the author. During that 
time in Egypt, Sinai, and Palestine, he kept records of the two main 
forms of dysentery, and it became evident that the number of ameebic 
cases increased after a forward move into enemy territory where the 
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water was no longer adequately controlled or sterilized, the inference 
being that troops were being infected from fecally-contaminated 
well-water. 

Subsequently the author (1925) treated ten cases of amoebic dysentery 
among the telegraph staff of St. Vincent (Cape Verde Islands), where 
amoebic dysentery constituted the chief form of bowel disease amongst 
Europeans. The sole source of infection common to all lay in water 
brought from Lisbon which was stored in large tanks hable to 
contamination. A similar instance has been reported by R. Hegner 
(1984) in Guatemala. 


The epidemic of ameebic dysentery in Chicago during the summer and 
autumn of 1933 (June Ist to December 31st) was the first recognized water- 
borne outbreak and the best known extensive epidemic of this disease in a 
civilian population. 

During the epidemic period, which coincided with a Century of Progress 
Exhibition, there were approximately 8,500,000 out-of-town visitors to 
Chicago, resulting in unusual congestion. Only one focus of infection was 
discovered, namely, two hotels which were served, in part, with a common 
water supply. During this period a total of 1,409 cases was brought to light, 
even with incomplete reporting. Approximately 75 per cent. had had contact 
with one or both of the hotels, with the result that amabic dysentery 
contracted from this source was reported subsequently from 400 cities in 
America. 

There was a particularly high incidence late in June, during the latter half 
of August, and early in October. Of those exposed during the peak periods 
some 5 per cent. acquired the disease. Generally speaking, the more 
prolonged the exposures at these hotels the greater the hazard of infection. 
The excessively high rate of clinical dysentery was in strong contrast to 
the results of previous observations on this disease and may be explained 
by the unusually massive doses of infecting organism. 

The incidence of carriers among employees of the two hotels was high 
(37.8 and 47.4 per cent.), and was found to be much higher among those 
who usually washed on the upper floors which were supplied with contami- 
nated water. Vigorous measures directed to prevention of the spread of 
infection by carriers among the food handlers were ineffective. 

The principal if not the sole means of spread of this epidemic was through 
water polluted within one of the hotels. The sewers in both hotels were 
overloaded to an unusual degree during the period of the epidemic, owing 
to excessive rainfall and unusual pressure on accommodation. The source of 
pollution of the water supply, which was common to both, was found to 
be a rotting wooden plug in an overhead sewer which permitted leakage into 
the drinking-water tank below. 


Transmission by human excreta.—There remains another 
possibility—that cysts are ingested with green vegetables and raw 
fruit in those areas, so frequent in the Near East and the tropics, 
where human “ night-soil” is used for agricultural purposes. 

Human excrement is largely used as a fertilizer for vegetables by 
Chinese and others, and it requires small effort of imagination to realize 
that this practice involves dangers, especially when garden produce is 
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eatenraw. It cannot therefore be sufficiently emphasized that no raw 
vegetables or unpeeled fruit should be eaten in the tropics. 

J. Andrews has demonstrated that amcebic cysts can survive 
fecal contamination of the fingers, and remain viable for at least forty- 
five minutes, but are difficult to detect under the nails of adequately 
washed hands. 

B. K. Spector and F. Buky (1984) have shown, by using the eosin 
test as an indicator, that cysts of E. histolytica perish rapidly in dry 
feces at room temperature. 

It thus appears improbable that amcebiasis can spread in those 
countries where sanitation is good, as in most Kuropean countries, and 
where there are no native servants, who may constitute a perennial 
source of infection. 

It is difficult at present to assert which of the various methods 
indicated is of the greatest importance in the transference of amcebic 
infection. This can be solved by more extensive work on these lines. 

Lowered resistance of the patient to infection is undoubtedly also a 
factor, and this, together with defective sanitation, is probably chiefly 
responsible for the high incidence of amoebiasis in tropical and sub- 
tropical countries. 


Age incidence.—In a highly endemic area, amcebiasis may probably 
be acquired at any period of life; but it is unquestionably an un- 
common disease among European children, though this runs counter to 
popular opinion. This freedom from infection in the young may 
be due in part to the care that is usually exercised by their parents in 
guarding them against sources of infection. The author has never 
seen a case of intestinal amoebiasis in a European child of under five. 
It is essential that amcebic dysentery in children should be diagnosed 
with great care, mainly because emetine, if used indiscriminately, may 
cause severo toxic manifestations. 


TasLeE VIII 
AGE INCIDENCE 
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Amabic Liver 
Age Dysentery Abscess Total 
(257 cases) (169 cases) (426 cases) 
Below 10........... 0.9 0.0 0.6 
L120 iecwae tates 12.5 6.1 9.6 
21 SOs Ge, aioe sawed 32.8 37.0 33.3 
S140 heen kae ies 28.5 39.8 32.6 
41-50.............. 17.4 9.7 15.6 
Bl 200 ea cicceee ees as 4.8 6.0 5.6 
G1 10. ac aisaseuens 2.7 0.7 2.1 


80 nie cceeeeaes 0.4 0.7 0.6 
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Sex INCIDENCE 
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Ameebic Liver 
Sex Dysentery Abscess Total 
(257 cases) (169 cases) (426 cases) 
Male .............. 90.6 97 93.8 


Female ............ 9.4 3 6.2 





The youngest case the author has treated was a boy aged 7}, seen in April, 
1987. He had been in Nyasaland since his ninth month. First attack of 
amoebic dysentery at one year. Three severe relapses treated by emetine 
injections and quinoxyl enemata. In England 2} years, during which three 
further relapses with blood ahd mucus. Z£. hisiolytica cysts in fair numbers. 
Cachexia, aneemia, tenderness and thickening of colon. E.P.I. (gr. 18) and 
quinoxy] retention enemata. Feces examined daily ; no more £. histolytica 
cysts seen. Permanently cured. 

Ameebiasis in native children is probably by no means uncommon. 
It is improbable that they can contract it while being breast-fed, a 
period which may be considerable; after that, however, they have 
ample opportunities. H. M. Perry and H. J. Bensted (1929) have 
shown that amoebiasis in infants occurs commonly among the poorest 
inhabitants in Cairo, especially after weaning. According to their 
statistics, Ii. histolytica was found in 18.9 per cent. of infantile 
dysenteries. A. G. Biggam (1982) recorded a case of amcebic dysentery 
in Cairo, in an Egyptian child, three months of age, who also presented 
an ameebic abscess of the liver. D.G. Willets (1914) found that ameebic 
dysentery constituted 25 per cent. of all dysenteries in Filipino 
children. In the author’s (1941) series of 585 consecutive cases, the 
majority occurred between 20-40, a small proportion between the fifth 
and sixth decades ; only eight above that age. There were only eight 
cases under 20. 

In India, P. V. Gharpure and J. L. Saldanha (1981) have published 
a table (Table VITI) based on an analysis of 426 post-mortems of amcebic 
dysentery in Indians. Of these 0.9 per cent. occurred below the age 
of ten, and there were no cases of liver abscess in this group. On the 
other hand, the ten-year period of 11-20 accounted for 12.5 per cent. 
of cases and 6.1 per cent. of liver abscesses. 

Thus it may be concluded that, when acute dysentery occurs in 
children, it is usually of the bacillary form, and that liver abscess is 
extremely rare under ten years of age, probably on account of the 
lower incidence of amoebiasis in early childhood. OC. F. Craig 
states that the rarity of amoebiasis in children is not due to any 
inherent insusceptibility to infection, but to a lessened chance of 
contracting it. In family infections, which are not infrequent in the 
southern United States, it has been shown that even the youngest 
children are affected, provided they are not breast-fed. The surveys 
made by E. C. Faust and E. 8. Kagy in New Orleans, by D. F. Milam 
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and H. E. Meleney (1981), and by E. L. Bishop and W. S. Leathers 
show that the height of the incidence curve for E. histolytica occurs 
edo 26 and 80 years but that after 85 thore is a rapid decline in the 
incidence. 


Sex incidence.—With equal chances of infection, it is probably 
true that women are as frequently infected as men, but European 
males preponderate in most parts of the tropics; consequently a much 
larger number is infected. Moreover, owing to their occupation, 
men are more exposed. The author’s statistics in London show that the 
proportion of males to females was four to one; the latter are less 
susceptible to liver abscess, the author having encountered only six 
cases, which suggests that this infrequency may be more than 
accidental. - 


Race incidence.—All races appear to be liable to infection by 
Ei. histolytica, though it is undoubtedly true that Europeans in the 
tropics as a rule suffer from amobic dysentery more frequently and 
severely than do native races. In the Philippine Islands, Craig observed 
comparatively few cases of amcbic dysentery amongst the Filipinos at 
a time when the disease prevailed among Americans and other white 
races. A very high percentage of natives is infected, as is shown 
in the statistics of E. lL. Walker and others in the Philippines and of 
Wenyon and O’Connor in Egypt. Comparative freedom from severe 
symptoms is largely due to partial immunity acquired by constant 
re-infection since childhood. 


Seasonal incidence.— Amosbiasis, in general, does not exhibit that 
seasonal incidence which is so characteristic of bacillary dysentery. 
Cases may occur at all times of the year, though it is doubtless true 
that certain climatic factors favour the spread of infection, and therefore 
the incidence of the disease. Thus, Wagner (1935), in observations 
extending over eight years, found susceptibility of laboratory animals 
to infection generally higher during the summer than during the 
winter season. This might explain the greater number of infections 
commonly encountered in hot climates. In very hot weather profusion 
of flies may increase the risk of infection by fecal contamination, and 
the rainy season, by affording greater chances of dispersion of 
Ii. histolytica cysts in water, may be responsible for many infections. 


Cyst-carriers.—The cyst-carrier, cyst-passer, or cyst-excretor state 
is a condition presenting many difficulties, but undoubtedly it plays an 
important part in the dissemination of the disease and therefore takes a 
prominent place in epidemiology. 

The healthy carrier of E. histolytica may be defined as one who has 
not suffered from dysenteric symptoms and who appears in every 
respect normal. It is postulated from what is known bout the 
natural history of E. histolytica that such a person has living entamcebe 
in his tissues. The convalescent carrier, on the other hand, is one who 
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has recovered from an attack of amoebic dysentery and still continues 
to pass cysts of E. histolytica without presenting obvious signs of 
the disease. 

It is now generally understood that for one individual who is suffering 
from amcebic dysentery and is passing in his stools active vegetative 
forms (which are non-infective) there are many who continue to 
pass cysts and constitute a perennial source of infection. The lesions 
of the mucosa in these individuals may be minute, so as to be visible 
only in microscopic sections of the bowel. Thus, in a post-mortem 
on @ case of pernicious anemia in Vienna, J. Hammerschmidt (1919) 
was able to demonstrate, in serial sections of intestine, invasion of the 
otherwise undamaged mucosa by amebe, although neither the 
clinical history nor the gross pathological picture suggested amcebiasis, 
nor could any lesion be detected by the naked eye. 

There are certain considerations in the genesis of the carrier state 
which must be borne in mind. OC. Dobell (1919) and many others have 
observed that no hard-and-fast line can be drawn between the 
typically healthy carrier and the patient suffering from acute amcebic 
dysentery. These may be regarded as extreme manifestations of one 
common condition and interconnected by intermediate states which 
may be seen in different individuals, or in the same at different times. 

K.M. Lynch (1984) has expressed the opinion that it is still unsettled 
whether on occasions E. istolytica may not exist in the lumen of the 
bowel as a commensal; E. Reichenow has expressed the same views, 
and H. E. Meleney (1934) has shown that FE. histolytica may frequently 
be found in the intestines in the absence of any macroscopic lesions in 
the bowel. On the other hand, since the time of N. Macleod (1895) it 
has been realized that considerable ulceration of the bowel may exist in 
the complete absence of dysenteric symptoms. Death may even 
supervene without suspicion of the disease, as in cases noted by the 
author in the last war, reported by J. M. Cowan and H. Miller (1918) and 
later by C. C. Lund and J. R. Ingham (1988), who have recorded four 
such cases. 

C. F. Craig has defined the carrier as an individual in whom EL. 
histolytica is living as a commensal. In every carrier, cytolysis and 
superficial necrosis of the intestinal epithelium continually occur in 
microscopic areas of the intestine; in the majority of cases this 1s 
followed by rapid regeneration of the epithelium, but in some cases 
definite ulceration occurs. 

C. A. Hoare (1925) was able to demonstrate a similar state of affairs 
in kittens artificially infected with EF. histolytva. When killed forty- 
one days afterwards, the intestine appeared to the unaided eye to 
be normal. 

Freedom from infection is apparently not dependent on social status. 
Thus C. F. Craig (1982) found the carrier rate in 184 physicians from all 
parts of the United States to be 12.7 per cent.; Weimrich and his 
colleagues found 4.1 per cent. in 1,060 American University students ; 
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J. J. Sapero and C. M. Johnson 9.5 per cent. in naval personnel in the 
Panama zone. The rate is usually higher in hospital patients. Thus 
A. H. Sandford (1916) found 22.5 per cent. in 5,000 patients of the Mayo 
Clinic; 8. M. Tao (1981) 10.49 per cent. in 9,588 hospital patients in 
Peking ; W. L. Christie (1914) 84 per cent. in similar cases in Borneo ; 
HK. C. Faust (1981) 27.2 in male and 18.1 per cent. in female patients in 
New Orleans. Asylum patients are usually heavily infected; R. M. 
Syensson (1928) gives 21.4 per cent. in 1,244 lunatics. Food handlers 
have received special attention; thus A. A. Philiptschenko (1980) 
found infection rate of 27.7 per cent. in 400 workers in Leningrad. 
H. W. Y. Taylor (1989) reported that six students in the Medical 
College in Mukden were attacked simultaneously with amosbic dysentery 
and the cook was found to be a carrier. 

The incidence of cyst-passers may be taken as an index of the preva- 
lence of ameebic dysentery in a community. Naturally the number of 
positives rises In proportion to the number of microscopic examinations 
made. Thus W. C. Boeck and C. W. Stiles (1928), with an average of 
1.6 examinations per person, found 4.1 per cent. in 8,029 persons, but 
in 505 on whom six examinations were carried out this percentage rose 
to 15 per cent. 

The accompanying table has been compiled from various sources 
and every effort has been made to make it as complete as possible. 
It will be observed that wide variation occurs in the incidence of 
K,. histolytica infection in various countries. 


TABLE IX 








| | 
Total number | Percentage of | Percentage of 
of cases _|stools showingjstools showing 
examined E. colt. E. histolytica 


—— = 
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England. 
(1) Troops invalided from Gal- 
lipoli, 1915 as ae 971 30.4 23.7 
(2) Civilians(Dobell) .. oe 3,146 36.0 7.1 
(3) Royal Infirmary, Liverpoo 450 6.7 1.5 
(4) Recruits in camps .. bs 1,098 18.2 5.6 
(5) Children under twelve (never 
out of England) .. és 548 11.1 1.8 
(6) Asylum cases (Smith and 
Malins, 1918) _... Ges 207 45.9 9.7 
(7) Convalescent dysenteries 
(Matthews and Smith, 
1919) é ia 2,355 29.3 13.0 
China. 
(1) Chinese and foreign in Peking 
(Faust, 1929) .. a 13,617 24.2 20.3 
(2) Chinese only in Peking... 368 30.9 29.5 


(3) Foreigners ; all ages (Kessel 
7 and Svensson, 1924) _—.... 816 | 17.6 14.1 | 
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has recovered from an attack of amcebic dysentery and still continues 
to pass cysts of EH. histolytica without presenting obvious signs of 
the disease. 

It is now generally understood that for one individual who is suffering 
from amoebic dysentery and is passing in his stools active vegetative 
forms (which are non-infective) there are many who continue to 
pass cysts and constitute a perennial source of infection. The lesions 
of the mucosa in these individuals may be minute, so as to be visible 
only in microscopic sections of the bowel. Thus, in a post-mortem 
on a case of pernicious anemia in Vienna, J. Hammerschmidt (1919) 
was able to demonstrate, in serial sections of intestine, invasion of the 
otherwise undamaged mucosa by ameebe, although neither the 
clinical history nor the gross pathological picture suggested amcebiasis, 
nor could any lesion be detected by the naked eye. 

There are certain considerations in the genesis of the carrier state 
which must be borne in mind. C. Dobell (1919) and many others have 
observed that no hard-and-fast lime can be drawn between the 
typically healthy carrier and the patient suffering from acute amosbic 
dysentery. These may be regarded as extreme manifestations of one 
common condition and interconnected by intermediate states which 
may be seen in different individuals, or in the same at different times. 

K. M. Lynch (1984) has expressed the opinion that it is still unsettled 
whether on occasions EH. histolytica may not exist in the lumen of the 
bowel as a commensal; E. Reichenow has expressed the same views, 
and H. HE. Meleney (1984) has shown that EF. histolytica may frequently 
be found in the intestines in the absence of any macroscopic lesions in 
the bowel. On the other hand, since the time of N. Macleod (1895) it 
has been realized that considerable ulceration of the bowel may exist in 
the complete absence of dysenteric symptoms. Death may even 
supervene without suspicion of the disease, as in cases noted by the 
author in the last war, reported by J. M. Cowan and H. Miller (1918) and 
later by C. C. Lund and J. R. Ingham (1988), who have recorded four 
such cases. 

C. F. Craig has defined the carrier as an individual in whom LE. 
histolytica is living as a commensal. In every carrier, cytolysis and 
superficial necrosis of the intestinal epithelium continually occur in 
microscopic areas of the intestine; in the majority of cases this is 
followed by rapid regeneration of the epithelium, but in some cases 
definite ulceration occurs. 

C. A. Hoare (1925) was able to demonstrate a similar state of affairs 
in kittens artificially infected with E. histolytwa. When killed forty- 
one days afterwards, the intestine appeared to the unaided eye to 
be normal. 

Freedom from infection is apparently not dependent on social status. 
Thus C. F. Craig (1982) found the carrier rate in 184 physicians from all 
parts of the United States to be 12.7 per cent.; Weinrich and his 
colleagues found 4.1 per cent. in 1,060 American University students ; 
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J. J. Sapero and C. M. Johnson 9.5 per cent. in naval personnel in the 
Panama zone. The rate is usually higher in hospital patients. Thus 
A. H. Sandford (1916) found 22.5 per cent. in 5,000 patients of the Mayo 
Clinic; 8. M. Tao (1981) 10.49 per cent. in 9,588 hospital patients in 
Peking ; W. L. Christie (1914) 84 per cent. in similar cases in Borneo ; 
K. C. Faust (1981) 27.2 in male and 18.1 per cent. in female patients in 
New Orleans. Asylum patients are usually heavily infected; R. M. 
Syensson (1928) gives 21.4 per cent. in 1,244 lunatics. Food handlers 
have received special attention; thus A. A. Philiptschenko (1980) 
found infection rate of 27.7 per cent. in 400 workers in Leningrad. 
H. W. Y. Taylor (1989) reported that six students in the Medical 
College in Mukden were attacked simultaneously with amosbic dysentery 
and the cook was found to be a carrier. 

The incidence of cyst-passers may be taken as an index of the preva- 
lence of ameebic dysentery in a community. Naturally the number of 
positives rises in proportion to thé number of microscopic examinations 
made. Thus W. C. Boeck and C. W. Stiles (1928), with an average of 
1.6 examinations per person, found 4.1 per cent. in 8,029 porsons, but 
in 505 on whom six examinations were carried out this percentage rose 
to 15 per cent. 

The accompanying table has been compiled from various sources 
and every effort has been made to make it as complete as possible. 
It will be observed that wide variation occurs in the incidence of 
E. histolytica infection in various countries. 
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England. 
(1) Troops invalided from Gal- 


lipoli, 1915 oy 971 30.4 23.7 
(2) Civilians(Dobell) .. oe 3,146 36.0 71 
(3) Royal Infirmary, Liverpoo 450 6.7 1.5 
(4) Recruits in camps .. ; 1,098 18.2 5.6 


(5) Children under twelve (never 
out of England) .. a 548 11.1 1.8 
(6) Asylum cases (Smith and 


Malins, 1918) 207 45.9 9.7 
(7) Convalescent . dysenteries 

(Matthews and Smith, 

1919) ee 2,355 29.3 13.0 

China. 

(1) Chinese and foreign in Pekin 

(Faust, 1929) .. i 13,617 24.2 20.3 
(2) Chinese only in Peking... 368 30.9 29.5 


(3) Foreigners ; all ages (Kessel | 
: and Svensson, 1924) _—... 816 17.6 14.1 
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Total number | Percentage of | Percentage of 
of cases _| stools showing| stools showing 


examined E. colt. K. histolytica 
Java. 
(1) Natives (Brug) ae re 160 — 23.6 ~ 
(2) Europeans (Brug) .. ae 100 — 27.8 
Malaya. . 
(1) Malays and Chinese (Jepps, 
19283) .. .. 4. 1,084 1445 | 77 
India.* 
Egypt. 
(1) Hadra prisoners (healthy) 
(Wenyon and O’Connor, . 
1917) ie 524 48.6 | 13.7 
(2) Native cooks (Wenyon and 
O’Connor) - 87 20.7 11.5 
C. and S. America. 
Brazil. Amazon school chil- | 
dren (Young, 1922) . cs 249 36.9 22.5 
Colombia. Santa Maria > 
foid, 1926) .. , — 41.1 §3.7 
Panama (Faust, 1930) : — 26.8 19.2 
Porto Rico (Faust, 1934) . 
United States. — 34.2 14.5 
(1) Miscellaneous cases (Boeck 
and Stiles, 1923).. sg 8,029 24.5 6.8 
(2) Richmond, overseas troops 2,300 43.6 29.1 
(3) Home service troops i 576 33.9 9.7 
(4) Minnesota (Riley, 1929) .. 500 16.1 1.9 
(5) Wise County (Faust, 1930) 460 55.5 45.4 
(6) New Orleans (Faust, 1930). . 172 34.0 27.9 
(7) Pennsylvania: (Freshman, 
1933. Warwick etal) .. — 13.9 . 4.1 


* There are no reliable statistics for the carrier rate in India; those which are found 
in the literature refer to Indian troops serving in Mesopotamia. W.MacAdam (1918) gives 
the following figures :— 

Previous history of dysentery or dtiarrhira. 

Cases, 218. Carriers, 41 = 18.9 percent. E. histolytica. 

No previous history. 

ases, 133. Carriers, 7 = 5.2 per cent. 
Cenvalescents. No previous history. 
Cases, 154. Carriers, 19 = 12.3 per cent. 

Remote his of dysentery. 

Cases, 246. Carriers, 49 = 19.9 percent. E. histolytica. 

Recently discharged after dysentery. 

Cases, 195. Carriers, 38 = 19.4 per cent. 

J. Dunbar and E. D. Stephens ot) give the carrier rate amongst Indians in Madras 

as 21.9 per cent. 
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It has been pointed out by several of the above-mentioned observers, 
who have made a systematic review of this subject, especially by R. 
Svensson (1924), that the incidence of intestinal infection with Entameba 
colt may afford some indication of the probable rate of infection with 
E.. histolytica ; indeed, from a consideration of results of research which 
appear from time to time, it seems that histolytica infection may be 
proportionate to the degree of infection with other intestinal protozoa. 

On the whole, in making these surveys, less satisfactory results are 
obtained from examination of formed than of loose motions. 


GEOGRAPHICAL DISTRIBUTION OF AM@BIASIS 


Until comparatively recent years it had been supposed that amoebic 
dysentery was a disease confined to the tropics and a limited area of 
the subtropics, but since more exact observations have been made, 
and since it has been the practice to examine systematically large 
numbers of stools for evidence of protozoa, the range of ama@bic 
dysentery has been greatly expanded. The geographical distribution 
of the disease—amcebiasis—naturally coincides with that of the causal 
organism, HE. histolytica, and as far as reliable records go, this parasite 
seems to exist wherever there are human beings. In spite of this, 
amoebiasis is more prevalent in tropical and subtropical countries than 
in the temperate and colder regions of the world. There are reasons 
for believing that this localization of the disease may depend more 
upon defective sanitation than upon temperature and climate, but 
where insanitary conditions co-exist with a tropical climate it is found 
in its most intense form. 

Although the relatively greater frequency of amcebic dysentery in 
tropical populations follows naturally upon the greater incidence of 
infection with EH. histolytica, this does not explain the whole story, for 
it is well recognized that certain complications of amcebic dysentery, 
especially liver abscess, are more common among Europeans in the 
tropics than among indigenous natives. It must also be remembered 
that our knowledge of amebic dysentery is based, to a great extent, 
upon a study of the disease as it occurs among Europeans, and that we 
still possess only a sketchy and inadequate knowledge of the incidence 
of amcebic cyst carriers amongst indigenous populations. 

Although it has been ascertained that carriers of amebic cysts occur 
even in Northern countries, amoebic dysentery and liver abscess are 
extremely rare diseases in these regions, though sporadic cases have 
been reported in Great Britain, France, Germany and Austria. Soon 
after the 1914-18 War, the author treated cases of indigenous amoebic 
dysentery among British troops who contracted the infection in France 
and Germany. This exceptional occurrence was due, possibly, to the 
proximity of Indian troops, who were heavily infected. 

Amosbiasis becomes more common as the regions of southern Europe 
are reached and it is now known to be comparatively frequent in South 
Spain, Italy, the Balkans, Greece, Rumania, and South Russia. In 
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Asia Minor, Palestine, and particularly in North Africa from Egypt to 
Morocco, ameebic dysentery and liver abscess are endemic, while 
throughout the whole of tropical Africa, especially on the West Coast, 
on the Congo, and in British East Africa, this desease is relatively 
common ; the author has seen indigenous cases as far south as Cape 
Province. : 

In Asia, there is abundant evidence that amcebiasis is prevalent in 
Arabia, India, Malaya, Indo-China, central and southern China, but the 
author has not seen cases from farther north than Peiping. On the 
China coast, especially in Shanghai, the disease is well known. In India 
the provinces of Bengal and Bombay are heavily infected. 

Turning to the New World, amebic dysentery is rife in tropical 
America, and it appears to be relatively frequent in the southern 
United States, especially Texas and South Carolina. In Mexico, 
Panama and the northern half of South America—Venezuela, the 
Guianas, and Brazil—it appears to be as freqnent as in Asia, and 
extends as far south as Paraguay and northern Argentina ; though from 
farther south there appears to be no record of the disease. In northern 
America amoebic dysentery and liver abscess are by no means rare. 
The State of New York is understood to mark the northernmost limit 
of the disease, but the incidence of amoebiasis is becoming increasingly 
recognized. Thus E. 8. Kagy (1988) has indicated, as a result of studies 
by the U.S. Medical Corps, that amcebiasis presents a very real health 
problem and that between 5 and 10 per cent. of the population harbour 
E. listolytica ; food-handling is held to constitute an important means 
of transmission. 

Ameebic dysentery is well established in most islands, occurring 
throughout the West Indies, especially on the island of Martinique, and 
it is well known in Malta, Madagascar, Mauritius, and St. Helena. 
Farther east, we find it in Ceylon, Andamans, the Malay Archipelago, 
Sumatra, Java, and Kast Indies. Apparently, too, it is found in 
southern Japan, and is well known in Formosa and the Philippines. 
In the Pacific Islands we have records of amcebic dysentery and liver 
abscess in New Caledonia, Fiji Islands, and Samoa, but the Cook 
Islands and New Zealand appear to he exempt. It is probable that 
more extended enquiries will show an even more widespread endemicity. 

England.—From a perusal of the extensive literature on this subject, 

little doubt can remain that from time to time genuine autochthonous 
cases of amoebic dysentery and liver abscess actually do occur in the 
British Isles. 

In the older records are two cases cited by Dickinson. The first was 
in 1862 : a woman of thirty-seven in St. George’s Hospital, London, who 
had ulceration of the colon and in whom an abscess of the right lobe of 
the liver was found, which, post mortem, yielded one gallon of pus. In 
1881, a segond case, a man of thirty-six, who suffered from severe 
dysentery followed by liver abscess, was also recorded in St. George's 
Hospital. In discussing these cases Dickinson made an original 
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prophecy in regarding ulceration of the colon and liver abscess as cause 
and effect. 

R. Saundby and J. Miller (1909) recorded a case of amoebic dysentery 
with abscess of the liver in an inhabitant of Birmingham. Amcbs 
were said to have been identified in the abscess, which was situated in 
the posterior portion of the right lobe of the liver and measured 5 in. 
in diameter. 

In 1912, D. G. Marshall recorded a case of indigenous amosbic 
dysentery in a ploughman aged twenty-six, living near Dunbar, 
Scotland. He suffered from chronic diarrhoea and was successfully 
treated with ipecacuanha. Amosbe# were said to have been found in 
the stools. 

C. M. Wenyon (1916) recorded a genuine case of amcebic dysentery in 
the London Hospital. This was a labourer who had never been out of 
England and who apparently had contracted the infection while working 
on a transport lying in the London Docks. A liver abscess was sub- 
sequently opened and drained, and in scrapings of the wall active 
it. histolytica were found; at the post-mortem a second liver abscess 
was disclosed, and there were amcebic ulcers in the large bowel. In 
the same year two further cases were recorded by G. C. Low and 
C. Dobell. 

A. 8. Simpson (1926) recorded what appears to have been a genuine 
case of amoebic dysentery, with liver abscess, contracted in England. 
The case, being correctly diagnosed, was operated upon, a large liver 
abscess was evacuated, and recovery ensued after E..B.I. treatment. 
In 1928, J. C. Gilroy recorded a case of liver abscess with ameebic 
dysentery in an attendant of the Burnley (Lancs) public abattoir. 
Open operation was performed, but the patient subsequently died. 

The author, with C. B. V. Tait (1929), recorded yet another case 
of indigenous amoebic infection. This man, a stevedore, aged sixty, 
was seen at the Albert Dock Hospital in 1928. He had never left 
this country, but for forty years had worked on ships from Calcutta 
and Bombay, and it was from this source that he had probably con- 
tracted the infection. Numerous and active E. histolytica were found 
in the blood-and-mucus stools. He had then been ill for over two 
years with very evident signs of dysentery, and had been treated as 
a case of lead poisoning. Response to anti-amcebic treatment in his 
case was instantaneous. 


France.—M. Gaillard and M. Brumpt (1912) recorded a case of 
amosbic dysentery of three and a half months’ duration in a man of 
twenty-eight who had never left France; amcebew were found in the 
stools. J. Paviot and C. Garin (1918) in Lyons recorded a fatal case in a 
man who had never been out of France and who had not served in the 
Army. Free and encysted amozbe were found in the stools, and a 
kitten injected with material per rectum became infected and died. 
L. Landouzy and Debré (1914) described a fatal case of amcebic dysentery 


9 


182 DYSENTERIC DISORDERS 


in a bargee on the Seine, and Labbé (1919) eight cases of indigenous 
amosbic dysentery in Paris. 

P. M. Rennie (1922) has recorded five of the author’s cases of amcebic 
dysentery in returned soldiers who originally contracted their infection 
in France. C. Garin and P. Lépine (1924) consider that amobiasis 
was introduced into France on a large scale by Colonial troops during 
the last War. They have collected a series of 208 cases and two 
indigenous cases of liver abscess, in less than four years, all in the vicinity 
of Lyons. 


Germany.—Jirgens (1908) first recorded indigenous amoebic 
dysentery in Germany in a boy of sixteen at the Charité Hospital in 
Berlm. W. Fischer (1920), in Berlin, recorded two genuinely indi- 
genous cases—a young man who had suffered from clinical dysentery 
in the Army, and a young woman who was passing blood-and-mucus 
stools containing EH. histolytica, with ingested red blood-cells. The 
author treated two cases of amosbic dysentery in returned soldiers 
who contracted the infection as prisoners of war in Germany. 

F. W. Bach (1982) examined the feces of 1,000 subjects for parasitic 
protozoa in Germany and found E. histolytica cysts in 5.7 per cent. 


Norway .—J. B ¢e (1940) has described an indigenous case of F. histo- 
lytica infection in a woman who had never been out of Norway and the 
disease was reproduced by intrarectal injection of the cysts into kittens. 


Russia.—The records from Russia are scanty, but it must not be 
forgotten that the original descriptions of EL. histolytica and the classical 
account of its pathology by Losch (1875) came from that country. 
The patient was a peasant from the Archangel district, twenty-four 
years of age, who eventually died from the disease after heroic efforts 
had been made with drugs then available. The patient was first seen in 
1878, and a dog was successfully infected by Loésch by injection of 
feeces per rectum. In the Kola Peninsula, which lies well within the 
Arctic Circle, G. V. Epstein (1981) found a carrier rate of 60.6 per cent. 
in 900 persons, but not a single case of amasbic dysentery. 

According to recent surveys amosbiasis appears to be widely spread 
through Soviet Russia. The figures are as follows : 








No. of Percentage of 

CA8e8 E. histolytica 
Leningrad bed - - a8 1,404 25.3 
Kola Peninsula .. ae 7 ae 900 60.6 
Azerbaijan sie - - ee 1,146 32.5 
Armenia .. si oy a - — 17.7 
Georgia .. we si - és 570 32.3 
Turkestan ea 4 ies ae 1,684 25 


Hungary.—G. Bodrogi and G. Makara (1989) found in one village 
22 per cent. and in the Government Hygiene Institute 28 per cent. 
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Holland.—W. A. Kuenen (1918) quoted seven cases of amebiasis 
contracted in Holland, m four of which there were intestinal 
symptoms, with active E. histolytica in the feces ; and re-cited the case of 
Nolen, who in 1908 had medical care of a Dutch fisherman from 
Vlaardingen, who was passing blood-and-mucus stools with amcbe 
containing ingested red blood-cells. 

J. van der Hoeven (1921) treated a case of indigenous liver abscess 
in &@ woman aged thirty-nine, who had never been out of Holland. 
Amosbee were demonstrated in the evacuated pus. 

E. P. Snijders (1929) discovered a family in Holland of which three 
members had suffered from amosbic dysentery. 


United States.—That amebiasis has been prevalent in the United 
States, especially the southern, has long been recognized, though it is 
only in recent years that the disease in its various manifestations has 
attracted the general attention of the medical profession in that country. 
The reader is advised to turn to the original account of the pathology of 
this disease by the older writers. W. Osler (1890), in Baltimore, was the 
first to demonstrate amcebe in the stools of ameebic dysentery in that 
country, and in the same year there appeared an exhaustive study 
by W. T. Councilman and H. A. Lafleur, a description of the 
pathology so complete that there remains little to be added up to the 
present day. They conclusively demonstrated amcebe (E. histolytica) 
in the tissues in ameebic intestinal ulcers, and in liver and lung abscesses. 
The detailed and accurate drawings of individual amoebae by G.H. F. 
Nuttall, which illustrate the work, leave little doubt in the mind of the 
critical observer that they were indeed LE. histolytica. 

C. W. Stiles (1922) made an exhaustive study of intestinal 
amoebiasis in the northern United States, and in a microscopic 
examination of 18,048 fecal specimens of 8,029 persons and in 28 
institutions, found that 89.9 per cent. showed protozoa, and 4.1 per 
cent. HE. histolytieu. Of 2,584 soldiers who did not go to Europe, 8.5 
per cent. were infected, and of 8,586 soldiers who returned thence 
2.8 per cent. were infected. The practical facts, he states, are as 
follows: ‘“‘ In temperate climates the intestinal protozoa of man are 
by no means of so much clinical importance as had been assumed. 
The average case of infection is usually of such slight importance from 
a clinical point of view that it can be ignored. In temperate climates 
i. histolytica is not usually a serious parasite and its presence in healthy 
carriers is common. Probably no person would question the seriousness 
of amoebic dysentery in the Southern States.”’ 

P. W. Brown (1926) has given an account of cases of American 
origin observed in the Mayo clinic. They comprised 158 cases with 
dysentery or liver abscess; 258 cases in which the chief complaint 
was diarrhoea; and 122 ‘‘carrier’’ cases. The best treatment was 
found to be the generally recognized anti-amabic treatment, with 
dilute hydrochloric acid for achlorhydria. (This appears to be an 
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occasion where achlorhydria has been noted in amcebiasis—a fact 
which requires further study.) 

Up to 1938 it cannot be said that amoebiasis had presented a serious 
public health problem in the United States. Recent events in Chicago, 
however, show that even in non-tropical countries this disease may 
become a grave matter. Up to 1988 the notification of amoebiasis to 
the Chicago Board of Health averaged one or two cases monthly. On 
August 15, 1988, two cases were reported in which the patients had 
eaten a meal at a certain hotel, and subsequently, with great promp- 
titude, 864 food-handlers at this hotel were investigated, with the result 
that 11 carriers of the infection were detected amongst them. Some 
seven weeks later a second examination revealed on this occasion no less 
than 60 carriers, while out of 498 persons who were not connected 
with the catering department, no less than 100 had E. histolytica 
cysts in their feces. (The epidemic has already been reported on 
p. 122.) 

It appears probable, from the work of W. E. Frye and H. E. 
Meleney (1988), that strains of EH. histolytica in the United States 
may vary greatly in virulence. C. F. Craig (1985) has collected 
together the statistics which have been amassed. The positive 
percentages vary within wide limits, but the mean infection rate out of 
a total of 49,386 individuals is 11.6 per cent. The largest numbor of 
individuals examined by a single observer in the United States is 8,029 
by W. C. Boeck in 1928. This survey covered four distinct classes, i.e. 
soldiers with foreign service, soldiers with home service only, persons 
with no military service, and those of undetermined status. In the 
first category 2.8 per cent. were infected ; in the second 8.5 per cent. ; 
in the third 8.8 per cent. ; and in the fourth 8 per cent. 


Canada.—J. E. Bates (1925), in reporting a genuine case of amosbic 
dysentery in which the infection had been acquired in that country, 
believes this to be the third authentic instance in the Dominion. 


Central and South America.—From the writings of W. M. James 
and W. KE. Deeks (1924) it is known that amebiasis is widespread in 
the Panama zone. 

In Colombia, W. M. James (1925) found over 50 per cent. of hospital 
patients infected with E. histolytica. Among club servants, waiters 
and cooks an astonishing incidence of 60 per cent. was revealed. In 
out-patients with past histories of dysentery more than this number 
were found. The damage done by chronic amebic infection there, he 
thinks, is worse than that inflicted by chronic malaria. 

M. R. Castex and D. Greenway (1926) claim that they are the 
first to report this infection in the Argentine. Of 614 cases of chronic 
digestive trouble, 24.5 per cent. harboured Entameba histolytica. 


India.—Ameoebiasis appears to be widespread throughout the 
Peninsula. It is difficult to state with any degree of accuracy the 
proportion of the population affected as, from the writings of J. A. 
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Manifold (1926), there appear to be considerable differences of opinion 
in this respect (see p. 27) ; this subject was dealt with under the section 
devoted to the carrier problem (p. 128). 


China .—J. F. Kessel and O. Willner (1925), in the Peking Union Medical 
College, record that out of 1,800 patients admitted, 7 per cent. were 
found to be suffering from amcebiasis ; 16.7 per cent. of the Chinese 
so infected and 80 per cent. of the foreigners were suffering from acute 
or chronic colitis, while 84.4 per cent. of Chinese cases and 9 per cent. 
of foreigners were symptomless and apparently healthy “ carriers.” 


Dutch East Indies..—From the writings of P. C. Flu (1919) and 
S. L. Brug (1920), it is known that amcebiasis is a common disease in 
these islands; the former finding 10.5 per cent., the latter 12.7 per 
cent. of the inhabitants infected; while F. H. Ter Poorten (1928) 
records that of European naval ratings returned from service in these 
waters about 10 per cent. were found infected with E. histolytica. 

Australia.—Ameebiasis is indigenous to the whole continent of 
Australia. The author treated a severe case of intestinal amoebiasis 
in a young English settler who undoubtedly contracted the disease in 
New South Wales. W.H. Nelson and C. H. Shearman (1918) record the 
case of a butcher who developed amoebic dysentery in Perth, Western 
Australia, and also refer to a case of amecebic liver abscess In one who 
never left the country. 

The relative incidence of the two main forms of dysentery, as sum- 
marized in various official reports, is given in Table X, p. 186. 


DYSENTERIG DISORDERS 


136 


" weyg 


"SEG SUOIeN JO andvay] vy} jo yoday peorojorwapidy ay} WIOIJ PaUule};qo Useq SYY UOI}PBULIOJUT STZ JO YON] « 





poqovyge (OT9LS “3 
278 O14 suosied NE‘ 
jO yno : peyes-07e}0d 
04 »=pa08ly) =: UBL 
“ULINYSPUBT “UzZBQ “89Y 


sose [TV 

ajdood 
Pio pus Voipfrys Ul 
A]ISOU S9SBI [VIB] “PLAT 
498748 [SIQIUl 
axiom Udo 
‘quenbely «= sas BI 947 
‘ormepida piyy ‘“Auuay 


"4dag 


0} ounr ‘uosuies AWiy 


dures Areqyyy 


uoryemndod [rary 
J8M JO SIIUOSLIT 


Awiy 


(090 ‘uosuig ‘Aury ‘edy) 


OINAACIAG AO AdAT, 


asniy-Bstyg 
$3889 JO °,cT 
url punoj ‘oRq “sh 


asnsly-BSIYS 


x ‘sp ‘oeg 


IIUXI 





€F “esq 


XK dluxapy 
ZO ‘tou 
-xaq {2g ‘eB1qg 
0% ‘S8I}T ‘ ¢ ‘18U 
“xaLT *9g ‘esryg 


AUTLINASAG 
40 Fda], 





SHLVI 


a eG : 
= = pus “ay ‘1Le8qy¥ 
— uspsel(] ‘y ‘oduroery : 

piopsoy] "y ‘ssnoy uo, | 
1Gé -uapeg = pue “g ‘aajoqraA Eig 
= — "W ‘soqg8y , 
OLT sjossnig 8199 BUIS90 YJ 
ea 
jeieg pue 
OCE sued “IN | ‘uoluezeg ‘pueio,7 
a][esO WW 
“84 FINI | 
ive ‘dureqotylog "WT “1 ‘Aa49099 
"J ‘neepry 
GUE wag | pue “y ‘uloUBT 
‘¢ ‘opeuonsexy 
6FP sUIWOg jo *g : pue “xy ‘andfhaT 
SUSV) AO OINA Id ad AUTSAG) 
40 DOVIg 


| 


| 





WHaRON | 





eX GATAVL 


SI6l 
LI6I 


LI6l 


CI6I 


O66! 





Sté6t 


8I6I 


ANVWH4) 





KoOIWTag 





| 
we 
| 








187 


AMCBIASIS 








| 























"uue od 
ITS‘T 99 GES‘LT 
uolyerndod [Lary | ‘sp ‘oeg WOT] SUTTIE(T — — $8-6161 , — VIAVIsopa x 
‘uue Jed 
woryeqndod [rary ‘oeq Ayuofeyy 006-008 — = ‘a “Bey | «626 NIVdg 
“sAp ‘oBq 
Aryunoo ynoysno1y4 03 ZL ‘sIsviqa~ure 
soysurmopeld ‘shp ‘ovg | 04 onp syyvep GG —-#6G — oes 819819898 [VIO | Sz6l |” ATVI 
Sept ey ar JO | 
puvsnoys 10d FEF" JO 
que4x9 0} Bissny Used 
ong ul 4yuapeaaid 
oq 04 “skp ‘08q 8MOY8 | 
(€61) “WS a's'a Jo 89880 jo 
‘ydey = peowsojormapidy | 949°¢ ur -sMp ovgg C83 persue] ‘oyuononndi ama | Of6I 
oully JeM | orwapida ‘skp ‘ong = = oa f ‘yoy; = 9I6I 
A-19u | 
| -xapq ‘sasvo QT 
| {qeaey padoyea 
AuLIY | -op sas¥o Jo pIIU, — | — — “q ‘soo | 9161 | VIssay 
7089 : 'S “HR[Quesoy 
ul Suog pue | pue “q ‘sully 
I@M J9}J8 pus SuLINg | ‘x-douxo_y “esIyg OOF 106 suual, | ‘'9 ‘Uleysulag 0261 a VrIaLlsoy 


| "sk 7 
| JOA0 [[@ ABOU Ul 
| fa8e JO ‘»q3UI 9 
JIAO s98RVd 944 
—_ Wey ur ‘shp ‘og 09T reysunyy ‘g ‘souqong | 8261 ""  ANVWEAD 


reer | eerie qe: | SUITS geen SND 








\ 


(‘04a ‘uosug ‘Aury ‘ady) AUTLINASAC 


SHLVIQ]| SasvO a0 | OINACIAY ATAUTSAC) aLvq | AULND0O 
OINACIAY AO AAA, dO FdXJ, agqaWON 


dO HOVIg | ! 














DYSENTERIC DISORDERS 


188 








speloygo 
‘3uq duowe yeeIqQ4nOC 


| 


ry 66 


woryepndod [Lary 





6é Se 


dorerndod rary | 





uonsndod used 
“omy 483u0uIe psziod 
“al ouofye ‘shp ‘aBq 
“QeyT [8IUoTO 9y} Uy 





uorsmndod plaiy 





uonemdod rar | 





("939 ‘uosig ‘Autry ‘aty) 
DIRICIAY {0 TAX, | 








seq | 
-OWIB [BUT}3EzUL 





gosvo @ “s048UI 

-mopaid ‘sAp -aeg 4 6°Z 
zyryOS 

jo ‘oeq BIyg-eieg _ 

86 

‘eS1yg § LE ‘“rauxeL7T — | 1g 

(1: § Suqresaid 

‘qoue) ‘qoule 

pus skp ‘eg = — 2oe'T 
kp-owq cco (LOR'S 


JaUXOL] pues 
ediyg sesvo jo 








7oS9 * Woy Sur 
-freaaid ‘skp ‘oeq — | = 
ess |  — T€6I Ur Ze 
[enbo ynoqe ‘sAp ‘uue Jad 
‘qoule pus “ovg ee ck 
ep, ae ee a = —— 
“sp ‘ovq Ayaryg , 098 | OSL 
“shp ‘ong = ‘uue Jad ge 
AYHLNASAC SHL¥ A(T | SASV) 40 
40 HdAJ, | ugaWwaN 








ALOPIII} “IG 


uBul 
-mpwg pues 
WnoxJIeyY 


‘NY ‘uMoVeYLYy 


OINA Id 
10 FOVIgG 








SOI4ST4BIS [VIDIO 


$9110}¥ 10qz] [BTUOTOD 


SAL1OZBIOGR] [BIUOTO’) 





SOT}STIBIS [BIOIYO 


‘q ‘Burpry 


s019819898 [PIO 


‘¢ ‘unoyy 


| 


$9110} B10Q 8] | BIUOTO,) 


a 





STANASIO 


t 





near 




















1£-6261 | ‘aNVIFIVROG 
Té6t 
' 
Of6T Nvaag 
O€6 I 
£6-c06I LIA O"G 
—? VOIUAV 
[€-0861 
T€-Le6T SOUdIAD 
| 
6&6 1 | "* WVWivagy 
c&el VINVROY 
ea | ‘* vravolmg 





TLV | AMLNNOD 
| 





(‘7u09) X wZIavy, 








189 








BOYLIVIP 07 BOE 
‘Araqueshp = 079 | 
worerndod pary | -q1948 sqyvep 66F a f40°1T | — | ‘V ‘Inoyeg 1261 
vOLIyV 
"q Woy sowie. Aq 80880 | 
uoHonpoljzur pesedsng | ‘qaoure g “stp ‘ovg L | tL | — BONISTIVIE [VIOO | E61 
a ———  ) Se 
“qoule ¢ 
— “sip ‘oeq seswo cg — IST | -_ _ 1e61 
saryesnoy Aq | 
UOIssIwAsUel} poses 
-8ng ‘ormepida uosig ‘sAp ‘oeg 6 9ST a | 8017819898 [VPOYO | OL61 
Ke *sAp ‘oRq 
| oe { seseo GI | | 
wl 4Tao ul pours} 
foe] “19088 UOTZOOyUT (suvodomy 
8 uoneindod [rary | jo oingeu oyugeq — | 09) OLZ‘Z — 8017813838 [BLIOYO | 1g61 
eee 
queyeaoid azou A]qe ‘qoue %cL 
-qoad uoyoayar Areqoeg | “skp ‘seq %CZ — 120s = 8019817848 [BIO | 18-661 
= ‘sAp -owq %oL'99 | = — cogs <= 817817818 [BIOWO | 1861 
‘qoue Jopuremel 
uoryemndod prary | “skp ‘ovq %g'CE ¥§ £E6'T | =a Soret B78 TEEOWO 1861 
wonky | 
aa1og Ale =, -0f814 “Hy ‘BABEO Z 
volypedxg UeOLIyy “q | ‘JouxXeL] pue vsiqg vs g¢ | — ‘HH ‘f “ould LT6I 
(930 ‘uosug ‘AuIy ‘aty) AUALNASAC SHLVIq | SA8VO 40 OINA CId |] ATAUASH CO aLVd 
OINACIdY AO dA, dO FIA, | ; waaWON JO FOVIG 























"* SOILraavyy 


SETIAHOATG 


UVaIZNVT 


"* GNVIVSVAN 


VHLANVONVY, 


VaNvoy 


VANDY 


Vorady “WY 


AYLNNOD 











DYSENTERIC DISORDERS 


140 





"qoule 
660‘E “sdp ‘oeq 1% 
*qoue 


el 


} Ul sasseosqe JOAT 
‘seseo ¢[ Ajuo UI punoy 
suolsay ‘sAp olqaule 
‘siouTar «= oATZBU CUO 
suazioul-jsod ZOPI Uy | 





“*sXp ‘o8q 
SB jUg[BAcId BB 

— | Soul) Fp sIseIqamuy 

siguIul 

000°L jo  uoryeindog | at 

(syyeep gt) Auojog | 

sada] ur ye3vy Aypetoadg | 

OED Nis Siti asc iSe SA it 

| quepeaeid o10u1 


‘qouly ‘sp 


‘sAp ‘o“g 


SJ9xIOM UTY 





ed44 ul oIqaure 
palapisuo useq JaUxOL 

peq -‘shp Ajsnotaaig pus estyg Aparyy 
"qwWUIB sasBd g 

uoryemndod rary 











][2ssny pue sstfzT 
woryeqndod [lary | ‘reuxe,q = “BS1Gg 
(‘070 ‘uosug ‘Aunty ‘aZy) ABTINASAG 
OIRUCIAY 10 AMAT, JO TdXJ, 


9IT “sp ‘ovq OT 


‘eq pues “quuy 


“skp -oeq Aperyy 





PII 


{ 








| 


SHLVIQ 





SOAIFEN ELIS | 


suvadomgy 9ZI 
_—= = 





191 


i 


SOATIVN GIT 
‘‘suvedoing 1 


SHSV) 40 
udzaWoN 


0 - 




















a 891981} 848 [BIOIO 
| 
| 
puey O °M “ayosty 
wr | 
‘suaseRly pues 
“Y “f ‘uskpey | 
“8K MTG 
at durey “q “9 ung 
a 8017817878 [BIOL C) 
saan SOF}819B8 [BIOIYO 
ag 
susy N pue | 
adojayuy uvoy — 
= ‘ "P ‘oIqoy . 
— . nyuepyy | 
= SOLISTIEIS [VIOWC) 
IND CIA ATAaISAG | 
40 HOVTg ' ! 





ny 


| 





ODNOD 
Of6I ) NviotTag 
j 
6661 
Og6I VoIuay ‘M‘'S 
anv voraday 


—_—_——__——-——- 


1€-8661 | ‘'§ dO NOINQ 





161 aNvIOLOsvg 
Ig6I ‘°° visaaony 
sc6t 
ot6l | UVOSVOVaVW 
| 
Té6 SOLLIGAVAL 
aLV( | AUIN100 


(0p) X w1avy - 


141 


AMCGBIASIS 


UIB}I99 


-un UOI}BOYyTUapPT 


“381dojoq4ed auit4-]]nj ON | "sp -owq Jo saseo F , 


saljunod jeordor} 
Ausul ul uey} elieq 


“VJ ut aaier Aiayuessg 


so; 8UTMOP 
-aid Woy} OIQuuly 


seyeurmopeid wo} 
vqoury “TE-6261 
SP10901 9}8INDIV BOK 
‘eMp ‘oBq JO a8B0 
4 oq 0} pojopisuos 
Aoyy yey jo s3ul 


-pug Asdoyne poyiodoy 


suey YIM SUIpIOUl 
-09 SyBaIQynNo oIpRiodg 


("090 “uosug ‘Away ‘aiy) 


OA GIAY AO TAX J, 





“sAp 
‘oRq pure ‘qouy 
{ 


"shp *98q %8.0Z 
1oUuXaf 
skp ‘oeq gzl 
"eq C8z 
“QDs £68‘Z 
"oBq ZE “qaowe FO] 


ee 


ce 


| 


| 


06°12 
| ‘ediyg $ sad 4 IY 





‘shp ‘oeg 
| yusulwopald edtyqg 
| queulmopaid e349 
| AUDINASA 

40 Ad], 














» ebek 


i 


0 
/00V 





| 


SHLVI( 





{ 


LLL 


SOATFBN 896‘E 
C8E'F 


SOATON FCEE 
suvadoiny §1Z 


cc] 


am 


SOA8N Z9F | 


SaANBN 000‘ZI 
‘dod jo %g-9 


SUSVO 40 | 
aqdaWON 


801981} EIS [BIOO 





| 

















— "y ‘¢ Sunox 
-< BOTZSI}BIS [BIOIO 
‘Od “Wag 
ae pug “y ‘[euuop 
"I ‘JooH uv, 
epueg :eduvyey, = S014 SINBYS [UFO 
sa0Ul ‘f Jaly ue, 
-aoid wloyseq | pue “A “pf ‘IeyZI0g 
sa0utAoad Ise y 8019819848 [BIOTIC 
OINAGId | ATAUASAG 
LO BOVIG 





Of6I | 


~_— nn 0 eco eg 


| 
‘d “Y ‘Bu04g | O&6I 


| 
8919817838 [BIOWO | [f-626I 


TE61 


0€61 


Sc6I 


8c61 


°261 


Of6I 
Of6I 


aLVQ 





ANORT vuugig 





vViaqary 





| 
| 
| 
| **ESVO9 a10y 


] 


| 
| 


, ODNOD HONDA 


VIdaSOIN 








ODNOD 
NVIOTEG 





AYLNDO) 





DYSENTERIC DISORDERS 


142 








(‘Xp pyar) pry auuog 
mostig Jauxe,J 
usIpry) — euuog 
punoj are ‘sp o1q 
-OUIB JO sased OIPeI0ds 
AQ ‘ares Apeanrpey 22 
83}BUI 
aiel APPANVayY = - Wopaid “sXp ‘oeg 
| 
stun J, 
ul ‘said oJour 
“shp ‘quay 
‘qous = 000°T 
zeysiq ‘dod Areqqru jd 6790 “Shp 


‘mor ‘sp ‘dod uvmary eq 000'T 10d 610 


g1ayJ0 un Yoo ia oBg 
= “BAP “OB 
‘shp ‘oeg 
‘sAp ‘oeg 


Se TT a | TS ener get 
———— 


UIe}199 
-un uoal pBOATVUIpPT 
"ysidojoyjed aurty-[ny ON 


(‘090 ‘uostg ‘Aumry ‘aZy) | 
OIkadIag dO TAX], 


AWALNASACT 
10 FdA], 


‘sp ‘oBq JO Sesto F 


= 


cr | a eR SA tenet gg 


SHLVI(] 


9F6 
68 
0& 


69 


SaSVQ AO 
ugawoaN 





‘O:+) PAY pay 


| OINa day 
410 FOVIg 


‘f Teumoy , sz6l 
‘dM | 
pIsppoyn pu 
“a “Ad “opragsery 
(oy vy ‘kepmeyg | «= 8261 
= 8261 prusofrqpv) 
= O€6I ‘ Uuojsog 
a —— (LEON) “W'g'A, 
— | — VaVNVS) 
—: VOIUGHYV 'N 
SINOT 
— Of6I aNV sazIDIYV 
SOSTES VIOYO of61 ye009) Asoay 
8019819848 [VIOO | OS6I [uopng youssy 
SorysTyEIs [BIOO OF6T DIUDLIND WY 
SoIysT}B4S [VIO  —OL6T pobauag 
—vorady 
| "M HONEA 
8919813848 [VII | 1-661 VIdRV$) 
UTAUASEO TLV] AGINOOSD 


| 














(4u09) X WAVY, 


148 


AMCGBIASIS 









































SISBIQ AUS 
re jo uonueml ON & 9I (‘dsop{) uozssury at TS6I ee VOIVRVS? 
¢ Japun | "quowe 
uoIpfiqo ul syyeap gp | ou “skp ‘oRg | LOL = —~ maa 1861 " soavaavg 
‘qume | 
— ou “skp ‘ovg — — ae — O06! “"  SVAVAVG 
| Ajaatyaedsal 91 
= | : ue "Fe “FOL Bpvucly a 08-8261 “SJ CuvMaNIAA 
Suan “1S! 
daydojsray gig 
SISBIQDUE pola DHA UIMOG 
“pisuog =‘ pazru prbyupy 
USIPIIYD |-Bove1 30u UOTo9FUT © QOT = a 8017819898 [BIO | [£61 ‘S] GUVASHT 
‘qaoure Ayuofeur | saseo ‘dsoy 
= ‘sosvo % “sApoeg = — Zoeor as re 166° VRWNVG 
a “‘qouly OL L06 * = | 6&6L ** VOIY ViLSOg 
uoIzeI4yUa | 
Hour ON “TeHGSOH | - — 991 — SO19s17898 [BOBO | 1-061  svanaNOH 
HSLLIag 
| VOIMENY “NGO 
Ton Bi 
‘g10q48aT «8pue 
“T “g ‘doystg 


FQVIBAB 89148I4BIS MOT alel ‘sAp ‘oeg | ~ — = “a ‘HH ‘Saugpew | se6l 
| ‘Ad ‘we | 1861 
| ‘aH ‘Aouajay , 0861 = (qanog) ‘y-g'9 
(‘990 ‘uosiig ‘Auay ‘ady) AUVINASAG SHLVA(Q] Sdsv,) do OINd day | ALAAASTG aALVQ AWLINI09 
OINACIdY AO AdAT, 40 GAT | Waawan AO FOIVIg 














DYSENTERIC DISORDERS 


144 | 








punoj osTs ‘ouuog 
£%1S “BINS 
$%O EL ‘19UxeLT 






































sylod 


“9a YWBEH oNqng 


souopusy_y 9q, 


O1aIUBE ap OLY | Sepus~ pu sissy 9g 


COR 
‘N “ueruqoeg 
pue “W ‘pusog 


‘Od ‘nA 








Of6I ** TNILNAOTY 
i 
Té61 
6261 
) TIZVUg 


L261 


= | ¥NVII4) HOLAG 


eee eee 


' 18-6161 \VXVIOO HSLLAg 
VOIMUAY °S 


a 


| | 
| 
| 


| 62-8261 | Cory OLNHAg 
O€6T | ILIV 
Tg6b avaINiay, 
| QLVQ | KALNNOO 


uoyendod parry § YF Le “SAp ‘ong ‘a 408 sally soueng 
= -s{p ‘oeq Aquoleyy — | —_ one 
auuog * (%6'0Z eee 
esryg “OG FL 
ualp]ryo qauxai,q) que 
Ayetgo “urspida ¢z61 UT | -uTMopeid Jouxo],7 cae €cT 
oe S90UTA 
=— BAP “ORG = ie -o1d = wWiayynog 
SQ0UIA 
A10pOVISIVBSUN Sp10dIIY sISBIqaOULYy = — -oid way }I0N 
| sormepida |]eus 
ur 4juo -sXp 
‘oeg ‘orerqoury a ar weUuLMg 
pepiodsar = ‘uu Jed 
AIOPVISIVBSUN SP1OIIY | UOTVIUALJIP ON FGI-9] ‘uUe sd 00Z a 
‘ | 
_ Punoy ‘aq 8 J9u —_ 
-xop,q ‘ATUO saseo * 
a LET Ul “WIBX9 “oRg LIL EL¥‘9 = 
£10408} 
-1788un =: UOT BUIOJUT = — — = 
| “ship ‘08q 88 
= paztusosersesvo gz = — | (-deoy) ggg youysiq@ wnog 
("94a ‘uosLig ‘AWIY ‘ady) AYUTLINASAG SHLVA(] | sasv, 
Q 40 OIWE 1d 
OMA CIdY AO AA, 40 ddA, : adnan | a0 orl 

















(7009) X WIEVY, 


145 


AMCEBIASIS 





YBaAIQyNo IB[LWIG | queurmopaid esiqg | 











a 


Aavayy | 





mm nr | — eee 


O&-6661 “ormepidg | yuwurmopeid Vaiqg 
(otuapue JaUxe,y pus 

siseiqwme) owepidgy | vdryg “stp ‘ovg 
= (%oL'6 

| ‘qouie), ‘sAp ‘oeg 

ommepida pus ormepuq | ‘shp ‘oeg 

| ship ‘avg 


| 


“qaUle aU08 nq 


‘sAp ‘wopidq “stp ‘ovq Apsopy 





uorsindod [tarp | “skp ‘oeg 
euuoYg ouI08 
9uxa, J Uap 
[Tyo Ul saseo 


‘sAp ‘ovq jo ‘fey 

uo1yemdod pla) | sAp ‘oe ‘syyeap g¢ 
Ajuo ‘qaure 
jo soso oIpelodg 
*£10}71119} "NT 


MOT dUapIoUy | ulydaoxa -shp ‘ovg 


-Tryo ur “sAp *oeq 


M9} SP10997] | ‘sy[npe Ul ‘qoouly 


(930 ‘aostig ‘AULIY ‘aBy) AUALNASAC, 
OINACIAY LO AAA, | 40 Wd, 


| 96 


| 


‘tue 10d 
00E-006 


(-dsoH) 869 — 
IL¥ — 

‘oF — 
sit NE ot aes ee 
SasV) 40 | oIMMalag 
uaanoN 10 DOVIg 





SHLVI( 


a os é. | 


891781} 848 [RIO 


(Hd ‘ayWeg) 
BOTSIFBIS = = |BIONO 








| SOF8TI84S [SIOTO) 


"Ni ‘AoyqOLIZD | 








8019817898 [BIOWIO 





SO1ISTIVIS [SLOT | 








ero 
‘f "T ‘poo 
| pus “WwW ‘oryoy 


| “K “a ‘[jauang 





"A “9 ‘AaxorH 
pus “p ‘umoag 


‘C2 ‘seorex) 


WA AUTSAC, 


1661 | 








08-6261 
cI61 SGNVIS] [fly 
VINOGETVOMEN 
O61 SUaIadaAH MAN 
8761 “| NOWOTOg ‘Tag 
Gt6 : Vadvd 
a { NIVLITGG MEN 
VONIOY) MEN 
VINVHOO 
cE6[ | ONVIVEZ MAN 
aes 
[€61 | 
[S61 VIIVULsay 
Cs6l | 1aad F ATID 
aLV( AULNNOD 





DYSENTERIC DISORDERS 


146 
























































woryerndod LAI) ‘shp pue ier | = — I9T'¥¢ = sucryeN] jo ondeey | 93-2261 | 
| “uy ‘PAoTT | | 
pue “M “f ‘aIjoo 
Fo ‘skp -odg ree at Bare [NSO | [BW “S ‘qf “U0zexS Le6I 
sdooly | | 
Usrpuy UE ued} “Wg | | 
UI Jo}¥OIs soUsploUT CoOL’ Fe ‘aau | 
‘umnyne pue suidg | -xay og er eZ14g a CI eiurejodosay | ‘Of ‘meysuIpey | SI-LIG6I | ovuy 
orpe10dg | areal “sAp -oeg = — | — — [g61 | VIaAG 
“sXp ‘a¥q ez — (‘purexa) 8Z | — 8919819898 [BIDIFO TE61 = |VINVaNOrsNVA], 
= Gia I ia IRs re . 1 (sonal RENAN AS NPL cote 
"shp ‘aug = L6G a - = 1€61 
UIZLIO ‘oBq % oz — Z8L'I = 8017819898 [BINGO | Ll 
‘s1A Z—syQU Q | 
‘uaIpyo ut %0Z | 
uumyne pus Zuuds JowuIns ut “y ‘qoray 
sysed -wapida peuosvag | ‘qaure ‘-sXp ‘eg | — — — pue “yy ‘TYZ1O L261 
"shp ‘oeq 
| OSE ‘8[0048 % Gg | "] “UBTAZ71I0 MM 
uoryemndod [tA | Jo yno f -shp -oeg —_ — | — pue “p -y ‘STsPy L261 
sdooy eayeu um | 
JAMO [BUOBBIS "qwure emOg *4u2] , 
e9s0,f Areuoytpedxg |} -eaoid ‘sX{p -oeg = — | —_ ‘Hd ‘qvgq-uosuvyy | 6I6T °° FNLLSATVG 
| | | | —VISV 
| aivl ‘shp ‘oug —_ vA | of6l | °° °T NVIVAVH 
| ‘sXp ‘owg we acs | yey eduoy, | — | 
a says | | 
0} anp ‘sfp -oeg | = — = BOUIBS "AA 8019819848 [VII «=, I-O€6L | -* “I sITIA 
woreindod pian “skp ‘oeg | ae. 1 —- | Iynyeung — | GNVY Jaga ty 
6 6 6 |__—— 
(040 ‘uosug ‘Aury ‘e3v) AULINASAC | suavad sasvy) 40 COIN aRATASIO aLvg | XULNN0/) 
OINEGIAY {0 FAK], | 10 HAA, | aaaWoN 10 HOVIG | | | 








(U0) X WIAVL, 





sayeig Aepey pag 


ul [enbe ‘qaoule pus “oeg ‘shp ‘oeq °,08 : 


“GouIs 37 “WBXa 


— soojs 16841 JO) | 


| 
SUTAOIG 


‘sXp 
"M Ul segs ‘arpeiodg 


| oq ([8'8L) E88, — 
| 6o9'l 
Jouxo,y Aquofsyy | 91g9‘¢ 
“sAp ‘38q (95%°5) 
6cFT * ‘qoure 
uoryeindod [Lary | 





T:¢ 
| ‘qoue °‘sXp ‘oeg — 


(Sursty yedoyy) suosiig sAp ‘oeq 998 | = — 
suosiig | = “sXp ‘o¥q %98 | 
| pylssepoun ¢§ “oeq 
= ' g ‘feozojoid gpg — 
“OBq | 
— QT ‘[wozojoid G2  — — 
‘qoue %0% 
festqg Apysoum 
a “skp -osq %08 | — 
706% BUOY 
“OLST S%O'LL 


AMCGBIASIS 





‘IUXIL $ qUg 
/"09'St “pul 
OFS ‘quure 
sdooxy uvipuy pus “yug | ‘‘shp ‘oeq %9'F9g pan 
(‘090 ‘uosLig ‘Away ‘osV) AMALNASAG | SHLVAd 
OINACIdY 10 AdA], 10 @dA], | 





°O8°SL) LFF — 





910°9 





68h 
"a4d-Ul Shs ‘L 
, 84d-qnocgg‘UF 

















“M ‘sddap 
= pue “A “IaqaLT | = FZ6T 
— "Hs VI6T | 
—~ — 9Z-G261 
— — ' 1861 


arulAoid “MS cONSHRS [BIO | 661 | 








Was 








87100 
606°¢ | ae “97 POWO [eU0jo) | = 66 
| "y ‘sapsouy 
a BqNTB) =: PUB H “UOPY | ES-OZET 
Sauap | 
= ‘said sBlpyy 8019819898 [BIOIO 
~ [edueg “q | "p ‘meyZuruunD ' = EzeT 
: sIé 
(Autry) . 
ele = SO1FSTZ8IS [BIOGFO , Se6l 
= aroye] ‘WK Ld ‘eaeT | L261 
= — suoIyeN Jo onseay = Ok6I 
: SHSVQ dO OIG d1d'y dX ATHSAO TLV 
aganoN 40 dOvTd | 


VAVIVIN 





NVIG 





NOTAS) 





VIX] 


AWINI09 





oO 
- 


DYSENTERIC DISORDERS 


148 























— -qaoure § * ‘sXp‘oeqg | = — =| (-dsoxy) 261 | | 
= ‘shp ovgq | 91 L¥6‘6 unig | 
000'FZ Jo uoryeIndog | (yea 
—_ | ‘skp -ovg | 9 c19 “@18g) Suton y : 
a. — — OF | 10 T, 
= — -- cel s0qa[ag 
einp 
— = 18 869 “BA pus saup : 
olmapue' sip ‘qouly saq 
~— ‘pajou ‘sMp ‘ovg — — | -8[9Q pue save 
10408} 88 -sAp ‘oRq ; 
jo “‘aodury SuswaIOU] — — — | 81}8UINg | 
‘ “sAp ‘oeg — | 000‘T 4d 2'0 | ! 
sayfooo uoKyeqUELy qeey = | 000 Teds, _ 
fre Wet a ee a ee a FE ae pe a et pg ae ae Ree ae 
| 9 []a8sny pus 
| SSTFY ‘QT 1ouxopy 
‘6 ‘6 ‘¢ e149 ‘-078q OI a FES | alod eZurg 
: pouyepun ¢ | , 
“  -qaome gol 2¥q LIL GFZ ae | = | 
uolzemdod praty ‘qaule [ge “ovq 06g) — ‘dsoy L9r‘l re 
a 5 ee 
| 
| peugepun > 
— “qowe 6Z “oeqg F 1 — ‘dsoH LE nuvssualy, 
coe “Quoule gF “Bq g 5 5 24 | uvzUBI yy 
— ‘QDs OO *98q GG — 6S6 qspoy 
| sa}y8ig Avy 
“Bq payerepay | 


= “‘q@ule G9g"98q 998 | = | GEL‘T 








(‘949 ‘uosuig ‘Auy ‘ady) AWAINASA aes Sasv) 40 | omkaalay 





OINACIdY AO WdAT dO GdAT, , Wie Aan 








410 FOVIg 


ot 


| 


oa Te6I OdNuOg 


éé | 


“ c&6l 








I 


= = 4 


“MM Lf “BIOM | L261 
gc6l 
‘x) ‘UeWIoRg 6161 SHIGN] ‘W HOLaAGg 


66 66 161 SINT 
8019819848 [BIO  EZ6l | -AIWLLAG SLIvaLg 








0t6I 
> “ ! 0861 
: - | Of6t | 
8013817848 [VIO = OL VAVIVA 
ne, ot 
WLAUASA(G) | avg | AULNOOD 


] 





(709) X WIAaVI, 


149 


AMCGBIASIS 


mntied 
-sand 


_+_ 


SUMO} Ul 
yuenbaly aiour *sAp ‘og 


SI9UBIIIOF 


Cri 66 


uoysndod par 





Ageryo walpyry 
uosves Autel 
ur yuenbauy sommepidq 


19q0300Q)-Avyy 





(-09a ‘uostg ‘Away ‘ady) ’ 


OKUAIAY AO ddA, 


Burzeoqd w0, eh ca Zea! 8z —_ St 


‘qowe 04 ‘skp “aeg ee fi — Bunyoueyy “y 


‘ 
POXIU [BIdAag | 


‘sXp ‘oeg = Buridieg 

| Aparyo sisviqauy = ae BUI) [B1}U9,) 
BaTYS 
cL ‘suuog Jo 
gouxa,q  Azuol 





-ejx “sAp sjoo4s 099 — — is 
shpoRqg “sAp ‘oVq Zel 
-—- "qowe Gg "quale 66 1eyoueyg | 
alBl BBIYg 
‘wopad = senxe,q ‘sAp ‘oq 
"sAp Ol ‘dso} esouly, ) 
| 98 BF “QoUls OF] “Gauule OF 86¢ 
"SAD ‘dso *}.A045 
“OBq LF “quoue LC ¢ al Buoy-3u0 pH 
8 UBZIOLY 
Y Jouxayy “esiyg OL 006 BURY 
| ‘sp 
“oBq CE “QuuIe FI el — Bluey 
| “sp ‘oeq 
L86‘1"Qoule $102 GES'F 9¢O'TT = 
"aeq WUxXIT! — oD IE 961 = 
ee ie ot Sy 
AWALNASA(] SHLVAQ] sasv,) 40 OIAAGId 
AO AMAT, adaWaN 40 SOVIg 








"AN ‘S '99'T 
pue “pe “YH ‘AAs 


—_ 


‘ry ‘snduo)y 
‘dW 
‘uozeny) - BzOpUusyY 
'O ‘f ‘Uosteng 
pue “] ‘uosyyy 





Ud AUASA() 


O&6T 


6¢61 


8édl 


8261 
9261 


ALY 


“| INIddTIHG 





AULNNOD 





DYSENTERIC DISORDERS 


150 





Ayjatqo | | 
soseo SUIyeUIUN  Jouxe,y “sp oeg  — 0€ ons | "a Tyeseg | 9261 
Jooyog #.aeUTo A — = 9§ o | ‘) ‘TyseqnsyyG = LZ6T 
"4dog | 
—Ajnp ‘aay3ry aoueprouy | 
s9[8Ul (44971) 
pesoxe sqyvap o[eulag ae 19201 - = = an 
(s4t97) ¢ sopun yueur 
UaIpygo ur adéy aynoy) | -wopaid sfp svg —ggT'g = = ai 6261 xvave 
as ee | 
|, 19A0 Ualp : g “eyedey ! 
-[Iyp Ul sovoMuToD BaIGg | — -- — — pue “y ‘edryonsy,| gz6l 
(180) , 
“ov 66 
eamqg Ul poyreu (warqg) 
Seay suoyduds 1x0], — OF FS = = me | Lé6I 
“016 | 
Noq}0, “7 9°S 
Ure “of'6E | | 
sagg OT 9p , | 
sounder | ][assny pure serpy | | 
se yay se sour | ‘asamy §—gT | 
earqy Agqeyour asaury) ‘ssaueder = FIT O68 FS 088 marred S ‘ryeliqsoH | 8261 VEO) 
(‘O40 ‘Uostg ‘Amy ‘oBy) AYALNASAT SHLVH(Q], Sa8vQ dO | OINECIdG WLAWASA() TLV AMLNNOD 
OINECIAY JO MdAy, | dO WAXY, UtEWON 10 FOVIg | | 


| 
(709) X WIaVy, 








CHAPTER XI 


AMCBIASIS (continued): PATHOLOGY, MORBID ANATOMY, 
SYMPTOMATOLOGY AND COMPLICATIONS 


THE pathological appearances of intestinal amcebiasis, so intimately 
connected with the activities of E. histolytica, naturally vary 
enormously in their extent according to the severity of the infection and 
resisting power of the host. As far as is at present understood, the 
mature, living cysts of H. histolytica, when swallowed, pass into the 
stomach and are not affected by the gastric juices ; 1t is not until they 





Philip Manson-Bahr 


Fig. 17.—Microscopic section of the large intestine, showing 

the entrance of large tissue-invading forms from the mucus 

investing the mucosa and penetrating the crypts of 
Lieberkiihn. 


reach the small intestine that the cyst-walls are dissolved and the 
liberated amosbe pass with the intestinal contents into the large 
intestine, where they establish themselves. Amoebic dysentery is thus 
a disease of the large intestine, but occasionally, in very acute cases, 1t 
may attack the small gut also (A. G. Biggam, 19380). 

The young amosbe first attack the mucous membrane, destroying 
the cells of the columnar epithelium ; they then pass down the crypts 
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of Lieberkiihn and, penetrating the basement membrane, gain entrance 
to the submucosa. Here they attack and invade the tissues, both by 
their own activities and by means of a powerful cytolytic ferment, 
as was shown by C. Craig (1927) (Fig. 17.) 

Soon, by active proliferation, nests of amosbe form which destroy 
the tissues in their vicinity very rapidly, so that they come to lie in a 
pool of cytolysed tissues which affords a rich source of nourishment, and 
there they multiply rapidly. The amcebe engulf red blood-corpuscles, 
leucocytes, and the remnants of tissue cells. (This description agrees 
in detail with that of W. J. Councilman and H. A. Lafleur (1891). 
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Fig. 18.—Section through flask-shaped ulcer, showing amcebe tn situ. 
(After Craig, from American Army Museum Collection.) 


The earliest lesions seen on the mucous surface are yellow papular 
elevations containing viscid pus, communicating with the submucosa. 
By studying the genesis of amcebic ulcers by sigmoidoscopy it has been 
ascertained that initially the ulcers are often very small and take the 
form of punctiform depressions of the mucous membrane. This sub- 
mucosal lesion spreads ; and when sufficient pus has collected it bursts 
into the lumen of the bowel, producing an ulcer with a narrow neck, a 
broad base, and an undermined edge which, when seen in vertical section, 
assumes the shape of a flask (flask-shaped ulcer), or which, if it spreads 
on the surface in a horizontal direction, resembles a buttonhole— 
“* bouton en chemise.” (Fig. 18.) 

E. C. Faust (1941), in a series of 202 post-mortem examinations on 
accident cases in New Orleans, found 6.44 per cent. infected and was 
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able to demonstrate Entameba histolytica in the lesions, which were of 
a mild type, consisting of almost inconspicuous pin-point ulcers, shallow 
craters and very superficial erosions, without evidences of inflammation. 
The ameebic processes suggested a milder, much less advanced pathology 
than usually described, domonstealang a better balance between host 
tissue and parasite. 

Deep ulcers usually have swollen or aiced edges and are surrounded 
by numerous hemorrhages. The smallest take the form of granular 
patches on the mucous membrane which are very difficult to see except 
with a magnifying lens. These ulcerations assume different appearances 
according to the reaction of the tissues. As a general rule, in contra- 
distinction to the bacillary form, the mucous membrane intervening 
between individual ulcerations is normal in colour and in texture. 
When large necrotic sloughs form at the base of amebic ulcers they 
assume a filamentous appearance, projecting into the lumen of the 
bowel, roughly resembling a tuft of hairs. (Plate III, 1, facing p. 50.) 
They have been termed “ dyak-hair sloughs’’ by W. Fletcher and 
M. W. Jepps (1924), from their resemblance to the tufts of black hair 
which the head-hunters of Borneo were wont to wear on their sword- 
hilts. In less severe cases the ulcers are more superficial and the whole 
colon may be covered with what are appropriately termed ‘“‘ sea- 
anemone ulcers,’’ with rounded raised margins and white fluffy bases. 
Solitary ulcers are sometimes seen, and may be found even in the 
rectum ; or again the whole surface of the colon may be covered with a 
stringy black exudate resembling seaweed. Usually the walls of the 
cecum and the ascending colon are attenuated and dilated, and some- 
times the portions of the bowel between the ulcerations become stretched 
and attenuated, forming sacculations. (Plate VII.) Where the dysentery 
has been of long duration, the walls of the large intestine are much 
thickened and fibrosed and the appendices epiploicw greatly enlarged. 
Areas of hypertrophy may alternate with dilatations, so that it is easily 
appreciated that chronic amoebiasis may interfere considerably with the 
physiological functions of the bowel. 

It will readily be appreciated that amosbic ulceration does not 
resemble the catarrhal inflammation of bacillary dysentery, though it 
must be admitted that it is sometimes difficult to determine the nature 
of lesions in the rectum, especially when chronic ulcers have become 
secondarily infected. Chronic bacillary and amoebic lesions may co- 
exist, especially in natives. It may be said that scattered ulcers with 
shallow undermined edges and bases formed of granulation tissue are of 
bacillary origin. By employing appropriate technique there is no 
difficulty in isolating the dysentery bacillus from these lesions, and, in 
amoebic ulcers, amcebs may usually be demonstrated. It is interesting 
to note that healed amoebic ulcers take the form of smooth, depressed, 
non-pigmented scars, while those of bacillary origin are pigmented and 
extremely friable. 

The character of the stool depends to a great extent upon the size and 
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nature of amoebic lesions. When much necrotic tissue is present the 
feeces are foul and contain greenish sloughs. 

Amosbic lesions are especially abundant in certain portions of the 
bowel, being as a rule most extensive in the neighbourhood of the 
flexures. When they are very numerous, the mucous membrane of 
the large intestine may be so undermined and burrowed by ulcers that 
the surface may resemble a tangle of seaweed. (Plate VII, 3.) 

A. W. Sellards and L. Leiva (1928) have shown that when the 
cecum is exposed and material directly introduced into the lumen 
of the bowel, infection takes place with surprising regularity. Whether 
introduced into the cecum or via the rectum, the initial lesions occur 
in the extreme lower part of the bowel. Stasis occurring in the large 
bowel certainly affords an opportunity for ameebe to gain a foothold 
and is a factor determining the location of the initial lesion. _ The 
subsequent dissemination of the lesions indicates that there are no 
pronounced differences in the susceptibility of various areas of the 
colon. In dogs, however, E. C. Faust and E. 8. Kagy found that the 
cecum usually constituted the earliest site of an ameebic attack. 

The most extensive experimental investigations on the pathology of 
amoebiasis in cats and dogs and its bearing upon the pathological 
histology of the disease in man, are those of O. Wagner and R. Bieling 
(1985), who found that, following both rectal and oral administration of 
infected material, two points of the large intestine are first attacked :— 
namely, the lower part of the large intestine immediately above the 
anal ring, and the region just below the ileo-cwcal valve. The amcebe 
here enter the tissue in one of three ways, passing directly into the 
counective tissue, into the crypts, or into the lymph channels, whence 
they migrate to the lymph follicles and the submucosa. The intestinal 
mucosa responds to the invasion by an increased production of mucus 
which, when mixed with blood, forms an excellent medium for the 
development of amcebe on the surface of the intestine. 

As a rule, ulcers in the rectum are the most minute; hence the 
necessity of being able to recognize them by the sigmoidoscope. The 
most extensive work on the distribution of ameebic lesions in the 
bowel is that by H. C. Clark in 1924. In 186 fatal cases examined 
postmortem the lesions were scattered throughout the colon in 61 
per cent., and involved isolated areas alone in 84 per cent., affecting, 
in order of frequency, the cecum, ascending colon, iliac colon, rectum, 
and hepatic flexure; in ten cases (5 per cent.) no ulcers, but only 
scars, were found, these being cases of secondary amoebiasis with 
infection of other organs. (Fig. 19.) As has been already pointed 
out, stasis is of great importance in intestinal amcebiasis, and, as might 
be expected, it is at the sites where this is greatest that there is a 
special tendency for the amcebe to invade the bowel. Of interest was 
the fact that the appendix was affected in 41 per cent. of cases, and 
in 9.2 per cent. perforation or abscess formation had occurred, it being 
proved by microscopic section in six cases that there were extensive 
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Distribution Cases 
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Entire colon : 

Entire colon and ileo-ceecal valve 

Entire colon and appendix 

Entire colon and appendix and ileo-cwcal valve 
Ceecum and ascending colon 

Ceecum, ascending colon, and appendix 

Caecum, rectum, and sigmoid 

Caecum, rectum, sigmoid, and appendix 

No primary lesions found in the intestine or eppendix 
Scar or almost healed lesions in the colon 

Appendix, cecum, splenic flexure, and rectum 
Rectum oi 

Rectum and sigmoid 

Appendix, cacum, both flexures, and rectum . 
Rectum, sigmoid, and splenic flexure .. 

Appendix, cecum, and splenic flexure . 

Ceecum and ascending and transverse colon 
Appendix, cecum, and ascending and transverse colon 
Rectum, sigmoid, and descending colon 

Rectum, sigmoid, splenic flexure, and cecum 

Splenic flexure and descending colon 

Appendix, ceecum, ascending and transverse colon, and hepatic flexure 
Rectum, sigmoid, descending colon, transverse colon, both flexures . 
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this process and the result is invariably fatal. Rarely, the small 
intestine may be attacked, and Clark records that the lower end of the 
ileum and the ileo-cecal valve were involved by amebic ulceration in 
5 per cent. of cases. This observation has been confirmed by A. G. 
Biggam. 

Apart from the appearances of the bowel there is little in the post- 
mortem appearances of intestinal amcebiasis that is characteristic ; the 
cadaver shows few signs of toxic absorption and the viscera few changes. 


Histopathology.—The lesions caused by the amebe are followed 
by characteristic reactions in the tissues. First, the smaller capillaries 
show signs of stasis and finally become thrombosed, the resulting 
exudation of fluid producing adema and coagulation-necrosis. The 
inflammatory changes in the surrounding tissues are not accompanied 
by outpouring of a large number of inflammatory cells and leucocytes 
such as is generally seen in hacillary lesions, but when present this 
may be taken as evidence of a secondary bacterial infection. The 
amoebe are specially apt to invade the walls of thrombosed vessels and 
may be recognized in the coagulum, and it is, no doubt, by this means 
that they gain access to the portal circulation and eventually reach 
the liver. (Fig. 20.) The necrotic tissue produced by ameebic infection 
has a glassy gelatinous appearance which somewhat resembles Zenker’s 
necrosis in typhoid and diphtheria. As a rule, this does not extend 
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deeper than the submucous layer, but in some cases the amcobe 
may destroy the muscular layers and finally reach the peritoneal coat. 

The necrotic tissue in the cavity of the ulcer consists of gelatinous 
coagulum containing cells in all stages of destruction and frequently 
masses of extruded nuclei ; histiocytes (macrophages) being commonly 
encountered. D. L. Martin (1980) points out that, beyond the 
boundaries of the cellular infiltration, the lymph vessels may be found 
dilated, with their contents coagulated. 

When the amcebe have penetrated the fundi of the glands, they 





Fig. 20.—Microscopic section through the submucosa, showing three 
ameoebee (H. Atstolytica) within the lumen of a vein. 


break through the basement membrane and penetrate the muscularis 
mucose, either through tissue spaces or via the lymph- or blood-vessels. 
(Fig. 21.) Arrived in the submucosa, they spread out, causing cedema, 
with the result that the submucosa often becomes infiltrated to several 
times its normal thickness. 

At first there is little or no response on the part of the host, but 
when bacteria gain entrance to the tissues, marked cellular reaction 
occurs, and the submucosal lesion takes on the appearance of a pyogenic 
abscess with few visible amcbse. Should the lymphatics of the 
submucosa have been opened up by necrosis, they may become filled 
with necrotic cells and bacteria—more strikingly in the artificially- 
produced disease in kittens than in man. Although amebe enter 
the lymph-vessels, and are undoubtedly carried to the mesenteric 
lymph-glands, lesions are practically unknown (H. H. Meleney). 
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Should the patient be a carrier of the cysts of EL. histolytica, there 
are a number of ulcers in the bowel; it appears possible, from the 
ubservation of W. E. Musgrave, G. B. Bartlott, and other pathologists, 
that a considerable degree of ulceration may be compatible with good 
health and may oxist in the absence of dysenteric symptoms. 

The healing of amcebic ulcers is important and it is necessary to be 
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Fig, 21.—Section through base of ameebic ulcer, showing £. Aystolytia in 
the tissues. (C. M. Wenyon.) 


familiar with their appearances. When separation of the sloughs has 
taken place, granulation tissue forms on the surface and floor of the 
ulcerated area, and a parchment-hke slate-grey scar results. Regenera- 
tion of the mucous membrane, even with extensive ulceration, 18 much 
more rapid and effective than has been generally supposed. 


Pathology of amcebiasis in experimental animals.—lIt has 
become evident that care must be exercised in drawing conclusions from 
a study of the pathological conditions in expermental animals. In kittens 
injection leads to a very acute and rapidly fatal amoebic dysentery, while in 
the dog it is invariably of the chronic type. 
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C. W. Rees (1929) found that, of forty-nine kittens which were inoculated 
with cultures of EH. histolytica directly into the intestines after laparotomy, 
twenty-three developed lesions, while of thirty-seven infected intrarectally 
fifteen developed similar lesions. In kittens directly inoculated after laparo- 
tomy, ulcerations could not be found till forty hours had elapsed, but lesions 
were found after ninety hours, especially near the ileo-cecal valve. R. W. 
Nauss and I. Rappaport (1940) have made an important observation that 
invasiveness of EF. histolytica for the intestinal mucosa of kittens is increased 
by the irritant action of croton oil and that of certain bacteria associated 
with cultures of HL. histolytica. 

D. L. Martin (1930) in a study of infection induced by rectal injections, 
found that the primary lesion took the form of necrosis of the superficial 
epithelium of the intestine, and concluded that the lesions are produced by 
cytolysis. He thought that mechanical penetration of the tissues by the 
entamcebe had no physiological effect as far as the production of lesions was 
concerned, but that bacteria play an important part, especially as 
secondary invaders. Natural healing of the lesions in the cat apparently 
does not take place. Ameebic abscess of the liver can arise in cats as early 
as four days after the appearance of dysenteric symptoms, in others as late 
as two or three weeks after. 

Experimental amoebiasis in the dog is a much more chronic disease. S. T. 
Darling described a case of spontaneous amoebiasis in a dog and found that 
the whole colon was the seat of minute punctiform red erosions of the mucosa, 
covered with flakes of mucus. The amcebex had also produced ulceration 
of the ileum. 

The exact part played by the EH. histolytica in the production of the micro- 
scopic pathology of intestinal amcebiasis has been studied by E. C. Faust and 
E. S. Kagy in the experimentally-produced disease in the dog, in which the 
pathology is apparently very similar to that of man. Within seventy-two 
hours of the introduction of infective material containing 2H. histolytica into 
the large intestine of dogs, a superficial inflammation and lysis of the inter- 
glandular layers appears, with involvement of the crypts. The amebe then 
penetrate the mucous membrane, either between the glands or by passing 
through them, and soon colonies could be observed between the base of the 
gland and the muscularis mucose. Later still the amebe were found in the 
submucosa, where they produced flask-shaped ulcers. 

It is doubtful whether experimental amcebiasis has been produced in the 
rabbit or guinea-pig ; but, according to D. L. Martin, rats occasionally seem 
to be susceptible. Natural amecebic infections are rare in animals (see 
Appendix) though monkeys in captivity contract it readily. U. Mello 
(1923) described a case of amoebic hepatic abscess with ulceration of the 
appendix in an orang-utan, and E. W. Sudley (1924) found Z. histolytica cysts 
in the feces of a chimpanzee, and R. Hegner (1930) in Philippine monkeys. 
C. Dobell (1926) has cultivated four species of amcebx# from monkeys and he 
believes that H. nuttali is indistinguishable from EH. histolytica. D. Koiter 
(1936) has reported a case in a dog in the Dutch East Indies, and Z. Morcos 
other instances in Egypt. 


SYMPTOMATOLOGY OF AMGBIC DYSENTERY 


Like other protozoal diseases in man, amcebic dysentery exhibits the 
most varied clinical pictures. . Although acute and rapidly fatal cases 
undoubtedly do occur, yet they must be considered exceptional. It has 
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already been pointed out that, on the whole, Entameba histolytica 
endeavours to subsist on the best terms with its human host; there- 
fore amoebic infection in man results, as a rule, in a long-drawn-out 
chronic disease. Even when symptoms of dysentery are obvious, 
infection is compatible with fairly good health. Cases are not un- 
common in which the patient, although exhibiting continuous dysen- 
teric symptoms with passage of blood and mucus in the stools, never- 
theless leads an active and useful life without any appreciable loss 
of weight. W.M. James, of Panama, describes the varied nature of 
amoebiasis as follows: ‘‘ Like other protozoal infections, that of 
amoebiasis follows a protean course. It may be fatal in a short time. 
It may become chronic with alternating periods of dysentery and 
constipation, or with passage of unformed stools. It may be mild and 
cause little discomfort.’’ So extremely variable are the symptoms of 
this infection that it may simulate almost any gastro-intestinal trouble. 
In chronic ameebic dysentery emaciation is the exception rather than 
the rule, but it occurs usually in the acute stage. When death occurs it 
is the result of an accident, for example, of perforation of an ameebic 
ulcer with resulting general peritonitis ; or of the opening up of some 
large blood-vessel in the intestinal coat, death then being due to 
uncontrollable hemorrhage. 

It 18 difficult to define the position of carriers in the symptomatology 
of the disease. It has been pointed out that, if they are closely watched 
and studied over a period of vears, some variations from normal health 
may be detected, and it is probable that, if they could be observed 
throughout life, they would be found to suffer periodically from mild 
dysenteric symptoms. Furthermore, it 1s urged that there is the 
ever-present lability to hepatic amoebiasis (see p. 201), but, most 
important of all, they do constitute a potential source of danger to others. 

It is possible to divide sufferers from primary intestinal amoebiasis 
into four classes, the mild, the acute, the fulminating, and the chronic, 
the great majority of cases being included in the last category. 

Incubation period.—The incubation period of intestinal amoebiasis 
is one of considerable length. We owe our knowledge of this subject 
to the work of KE. L. Walker and A. W. Sellards in 1918. They 
experimented with twenty volunteers by feeding them with amebic 
material by the mouth. Of these twenty, seventeen became parasitized 
after the first feeding, the average period before the organisms appeared 
in the feaces being nine days. Of the eighteen who eventually became 
thus experimentally parasitized, four, or 22.2 per cent., developed 
symptoms of amosbic dysentery. The incubation period of dysentery 
in these experimental infections was, on an average, 64.8 days. In the 
Chicago outbreak of 1988 the incubation period was estimated at 
7-15 days, even up to 74-77 days; symptoms occasionally appeared 
within one week, and in a few cases not for three or four months. 

Duration of infection.—Intestinal amebiasis is undoubtedly one 
of the most persistent of all protozoal infections ; it is probable that a 
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person, when once heavily infected, remains so for life, unless treated. 
In the author's series of cases, in four patients the symptoms had 
persisted for twenty and, in one, for thirty years. C. Dobell and A. C. 
Stevenson (1918) concluded that infection might persist for sixteen to 
thirty-four years. Until recently it was comparatively common to find 
in England, uncured, ex-soldiers who had become infected during 
military service in India in the frontier wars of the last century ; 
infections dating from the South African War of 1899-1901 were also 
encountered. ‘The author has recorded one case in a British officer who 
developed an acute attack of amobic dysentery, which responded 
successfully to treatment, after he had resided seventeen years in 
England without experiencing any symptoms of this disease. A case 
of amcebic ulceration of the rectum has also been seen in an ex-soldier 
in whom symptoms of bleeding were first noted in 1987, i.e., twenty 
years after he had contracted dysentery on the Somme in 1917. 
Furthermore, the symptoms of amcebic dysentery may vanish 
temporarily with apparent restoration of health, and these quiescent 
periods may last for two or three years. The author treated, in 
1987, an ex-soldier from India who suffered from an acute exacerbation 
of dysentery after a quiescent period of eight years, and in 1941 an 
erstwhile official of the Indian Forest Service who suffered from a 
recrudescence of amosbic dysentery thirty-one years after abscess of 
the liver. 

One of the difficulties in describing the symptomatology of amebic 
dysentery is the number of other intestinal conditions which it may 
simulate. There is hardly an affection of a single abdominal organ for 
which it may not be mistaken. It has been pointed out that any 
diagnosis, from simple indigestion to cancer, is compatible with the 
very varied symptomatology of intestinal amcebiasis. 

The onset is seldom sudden; most usually it is gradual and pro- 
gressive, and the patient, although inconvenienced, endeavours to carry 
on his work. Very often it commences as a mild diarrhea, and it 
is not until this has lasted several days that blood and mucus 
appear in the stool. There is a large class of cases which may be labelled 
‘“ amoebic diarrhea,” because, in the whole course of the illness, none 
of the more familiar symptoms of dysentery make their appearance. 
A feature of the diarrhoea in amoebic dysentery, one it has in common 
with other serious abdominal diseases, notably carcinoma, is the 
alternation of diarrhoa and constipation. Intense abdominal symp- 
toms, such as excruciating pain, colic and tenesmus, which characterize 
bacillary disease, are generally absent. There is usually consider- 
able abdominal discomfort rather than pain, and the patient would 
probably be most accurately described as suffering from an ‘ uncom- 
fortable abdomen,‘ or a “ growling belly.” In contradistinction to 
bacillary dysentery, tenesmus is rare and was noted only in 7 out of the 


author’s 585 cases. 
Fever, as a rule, is not a feature of the amebic, as it is of the bacillary 
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form of dysentery, except in the presence of some complication such 
as hepatitis. Exceptional cases with hectic fever have, it is true, been 
observed from time to time, but these are probably due to septic 
absorption from the extensive intestinal ulceration. 

The author has records of mild pyrexia associated with intes- 
tinal amebiasis in 10 per cent. of his cases (1929). Pyrexia is 
naturally rare but can exist without any involvement of the liver. 
Occasionally the pyrexia may resemble a malarial attack, and when 
associated with rigors 1s probably an instance of periodic invasion of the 
liver by amcebe derived from the bowel. (See under Amoebic hepatitis.) 
Occasionally, continuous pyrexia with intermittent rigors may occur, 
and may be taken for other infections, e.g., a mild attack of typhoid, 
or there may be persistent low fever without any definite signs, which 
might suggest tuberculosis ; though the response of ameebic pyrexia to 
treatment is peculiarly striking. 

The author has described one case of ‘‘ amoebic fever’ with hectic 
fever, persisting for sixteen days and of a remittent type which in its 
clinical features resembled typhoid. 

A seaman on arrival from Sierra Leone (July, 1940) had been ill with 
remittent pyrexia (104° F.), headache, bone-pains and signs of toxemia. 
Meteorism was prominent ; latterly, slight diarrhoea had been noted. On one 
occasion some blood and mucus were seen, but no amcebe were found. Sig- 
moidoscopy revealed extensive ulceration, and in scrape preparations 
i, histolytica were numerous. Response to treatment was dramatic. 


It must be remembered that acute cases in the Chicago epidemic 
of 1983 presented rather unusual features. Many had an acute onset, 
with fever, intense abdominal pain and tenesmus, to such a degree as 
frequently to lead to an erroneous diagnosis of some surgical condition, 
e.g., acute appendicitis or, occasionally, malignant disease (8.6 per cent. 
cases). The fatality rate following operation was 40 per cent. The 
total mortality rate was 7 per cent., and 8.9 per cent. developed 
liver abscess. 

The stools in amoebic dysentery are more copious than those of the 
bacillary form, are nearly always feeculent, and are usually much fewer 
in number, seldom exceeding twelve in the twenty-four hours; more 
usually they number three or four. They contain much dark and 
altered blood and have an offensive odour. Usually blood-streaked 
mucus is present as flecks scattered throughout the fecal mass. When 
the stools are fluid and contain much altered blood with mucus, they 
are said to resemble ‘‘ anchovy sauce,” though it is dangerous to 
be too dogmatic over the importance of these appearances, but the 
description may be taken as a practical generalization. 

Deeks’s observation that in chronic amosbic dysentery a doughy, 
inelastic skin, almost ’’ myxenoid,“ is often present, appears to be 
sound. 

In acute amosbic dysentery emaciation occurs to a certain degree. 
In 48 out of 150 cases studied by the author (1929), the loss 
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of weight recorded was from fourteen to twenty-eight pounds in a year, 
and the greatest loss was of forty-two in three months. On the other 
hand, chronic intestinal amoebiasis interferes so little with nutrition 
that the body-weight is usually well preserved, and there are records 
of three cases in which a great increase of weight occurred. Intestinal 
ameebiasis is thus not incompatible with obesity. 


Pain.—In intestinal amoebiasis subjective pain is, as a rule, localized 
to certain areas of the large intestine. Usually it is confined to the 
sigmoid and to the descending colon, or to the right half of the abdomen 
—to the cecum and appendix area, and when the pain occurs in this 
situation the actual outline of the ce#cum can be ascertained on 
palpation. This involvement of the cx#cum itself is frequently mistaken 
for acute appendicitis, and operative measures are consequently under- 
taken. Ameoebic ulceration of the appendix, however, does occur, 
and perforation of that organ has occasionally been reported (p. 154). 
Moreover, experience shows that an appendicitis of septic origin may 
co-exist with intestinal amoebiasis (in the author’s series (1941) in 
5:4 per cent.). 

There is one localized pain which, in the author’s opinion, has a 
definite diagnostic value, and that is one elicited on deep pressure 1n 
the centre of the sigmoid flexure, at a point opposite the anterior 
superior spine of theilium. This might almost be termed the “‘ ameebic 
sign-post ’’ for, as far as observations go, it is not usually found in 
other forms of colitis. (Fig. 24, p. 178.) 

Pain may be localized to the centre of the transverse colon or areas 
of deep tenderness elicited in the epigastrium, where it may suggest 
some affection of the stomach or gall-bladder ; when situated at the 
border of the right rectus muscle, it may suggest cholecystitis. On 
the other hand, there is a group of cases where colon pain is referred 
to the lumbar region, suggesting a misdiagnosis of pyelitis or renal 
calculus. ' 


Bowel symptoms.—In 114 out of 150 cases in the author’s series 
(1929) chronic and painless diarrhoea was obvious without blood and 
mucus in the stool. On the other hand, the anomalous fact emerges 
that amcebic dysentery is compatible with constipation. Records of 
not less than eleven such cases have been obtained, and it has been 
shown that the cure for the constipation in these cases lay in the cure 
of the ameebic infection. 


Flatulence.—Flatulence may be a most distressing symptom. It 
is usually confined to the ascending colon and to the cecum. Gaseous 
distension of the cecum is so frequent in amoebiasis that it may be taken 
almost as a cardinal sign of the disease, and may be visible on the 
surface, while on palpation it gives a sensation of fluidity which may 
be termed “amoebic splash.” Flatulence may be so obvious and 
persistent that the disease may simulate chronic pancreatitis, chronic 
intestinal obstruction, or, indeed, sprue. 
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Dyspepsia.—Acute dyspepsia, which must be recognized as a 
feature of amoebiasis, may be the result of flatulence or may represent 
a reflex pain from the bowel. There is also the possibility that intestinal 
amoebiasis may be mistaken for duodenal ulcer. This is a condition 
which rarely arises, but one case was so remarkable that a few details 
must be given. 


A seaman, aged forty-five years, was seen in March, 1927. This man had, 
three years previously, suffered from liver abscess, for which an operation 
was performed. Subsequently, he suffered from chronic supra-umbilical 
pain, flatulence, and dyspepsia. Quite suddenly he was taken ill with acute 
abdominal pain, vomited bright blood, and passed a number of black, tarry, 
melenic stools. Treated on a duodenal regime by alkalis, he failed to im- 
prove. Two further hemorrhages took place within the next ten days, and 
his condition became desperate. The anemia was severe. Motile EH. histo- 
lytica were discovered in a blood-clot passed per rectum, and anti-amebic 
treatment proved successful. 


Palpable abdominal tumours.—<An ameebic ulcer, from its site, 
its general characteristics and the nature of the incessant blood-stained 
discharge, may suggest a malignant growth. An instance of this 
came under the author’s notice in a specimen presented him by J. G. 
Willmore and Broughton Alcock in 1982. Resection of the colon was 
undertaken for a mass resembling carcinoma with threatening intestinal 
obstruction. In sections of the granuloma numerous amcebe were 
demonstrated, together with giant-cell formation. 

M. W. James (1927) has described masses resembling tumours over 
the cw#cal and sigmoid regions with palpable and enlarged mesenteric 
glands and he has seen them actually melt away under appropriate 
treatment. ; 

R. F. Vaccarezza and E. Finochietto (1920) encountered an ameebic 
inflammatory tumour of the large intestine involving the cecum and 
ascending colon ; 1t extended upwards as far as the costal margin and 
to the middle line, and measured 12 cm. in length by 10 cm. in breadth. 
Microscopically it had the appearance of a granuloma. 

H. Gunn and N. J. Howard (1981) have described three such cases, 
in which the resemblance to carcinoma was very close. The underlying 
process consisted of an isolated chronic ulcer with progressive erosion 
of the bowel wall and, in response to long-continued ameebic ulceration 
and secondary infection, masses of cedematous granulation tissue had 
formed. This process may affect the entire bowel wall and the neigh- 
bouring mesocolic fat, the resulting mass simulating a tumour. Resec- 
tion of the colon may be necessary, with the aid of emetine treatment. 
Even then diagnosis may be difficult. 

A similar case has been described by C. I. Donald and P. W. Brown 
(1940). A.M. Haran (1940) investigated one case in which an amebic 
granuloma, the size of a peach, had caused intestinal obstruction. The 
gelatinous consistency of these outgrowths has been emphasized by 
R. W. Mendelson (1989). R.S. H. Lee (1941) has described a case, in a 
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Chinese, primarily regarded as epithelioma of the anus, for which 
colostomy had been performed before the discovery of E. histolytica 
cysts. The inguinal glands were enlarged and hard. Response to 
emetine injections and quinoxyl! retention enemata was immediate. 


Solitary ameebic ulceration of the rectum.—These ulcers, which 
are palpable on digital examination, may be deep and excavated, with 
hard craggy margins, suggesting by their physical characteristics a 
malignant growth. Their amcebic nature can be ascertained by 
scrape preparations made from their surface, and they yield most 
satisfactorily to emetine bismuth iodide treatment. The author has 
seen two such cases, both in ex-soldiers. In the first, amosbiasis was 
contracted in France in 1917 and urgent symptoms noted 20 years 
later ; the second was contracted in India and had lasted 10 years. 


Fulminating ameebic dysentery.—These cases are rare. Massive 
destruction of the intestinal mucosa, such as occurs in artificially 
infected kittens, may take place in man, when the patient succumbs 
to secondary Bacillus colt septicemia. 

Fulminating cases were commonly observed in the Chicago epidemic of 
1933. One such case occurred in the author’s series (1926). This man had 
been ill for ten days. On account of the continuous diarrhea, stupor, and 
associated pyrexia, he had been considered to be an acute case of typhoid. 
At autopsy numerous multiple amoebic abscesses of the liver were found, 
together with the most extensive ulceration of the whole of the large intestine, 
and massive infection of the blood-stream with Bacillus colt. 


COMPLICATIONS AND SEQUEL™ OF AmMaBIc DyYSENTERY 


Accidental complications include perforation of an ameebic ulcer 
(usually in the region of the cecum) and consequent general peritonitis. 
This is nearly always fatal, The author has had experience of four 
such cases. 

Hemorrhage from a perforated artery in the base of an ulcer is 
another possibility ; it also appears to be infrequent and is usually 
fatal. In the author's experience this accident was encountered three 
times during the 1914-18 War. 

The most common complication is acute amoebic hepatitis, which is 
found in about 5 per cent. of all cases of intestinal amoebiasis. The 
onset is sudden, often preceded by a rigor, intense pain over an enlarged 
liver, pyrexia of a considerable degree, shoulder-pain, and other 
symptoms rather resembling those of liver abscess (see p. 211). 

As a sequel of ameebic dysentery various malformations of the colon 
may be noted. Recent experience has shown that stenosis of the bowel, 
as in bacillary dysentery, does not commonly occur, but on the other 
hand sacculation of the large intestine with dilatation has been noted. 
In the author’s series, two instances of megacolon have been recorded. 
In both there was a gradual onset of the condition, which took three 
years to develop after the cure of the amebic infection. 

Stricture of the rectum does not commonly result (see p. 18). 


166 DYSENTERIC DISORDERS 


Sprue is a disease which appears to have some connection with 
amoebiasis. Not only is a double infection of sprue and amoebic 
dysentery comparatively common, but also the former frequently 
supervenes upon the latter. In 82 per cent. of sprue cases it 1s possible 
to obtain a past history of intestinal amcebiasis (see p. 888). 


Cachexia.—There exists an ill-defined class of case in which a 
condition of chronic ill-health exists without any outstanding obvious 
signs or symptoms. These cases are best termed ‘‘ amoebic cachexia,”’ 
and increased experience of amcebiasis indicates that they are more 
frequent than has been formerly suspected. There are records of five 
such cases in the author's series. In outward appearance, especially 
the facies, they resemble cases of an early hepatic abscess—the tongue 
is dirty, the appetite is poor, the complexion is yellowish and muddy ; 
capacity is limited, and fatigue is evident in greater or lesser degree. 
From physical examination there is little diagnostic guide, but the 
stools may be found to contain E. histolytica cysts. Improvement in 
the general condition of the patient and his appearance after eradica- 
tion of the infection is striking. 

The most pronounced in the author’s series occurred in a man of forty- 
six years of age, seen in 1931. The main symptoms were cachexia and 
extreme fatiguability. He had been an ardent Alpinist but had had to give 
up all forms of active exercise, and it transpired that he had suffered from 
amoebic dysentery in Egypt in 1923 and had been incompletely cured with 
emetine. Various diagnoses had been suggested and surgeons were inclined 
to regard his condition as intestinal toxeemia due to a chronic appendix. 
The feaces were found to be heavily infected with EH. histolytica cysts. A 
remarkable change from his sallow, earthy complexion to that of health 
took place after a course of anti-amcebic treatment. 


Prolapse of the rectum.—Rectal prolapse is brought on by 
continual straining at stool; it may be the only outstanding sign of 
the disease, and becomes reduced when the patient is cured of his 
amosbic infection. 

In 1927 the author treated a doctor who had contracted ameebic dysentery 
in Bagdad in 1922, and who had been treated with emetine injections. There- 
after he suffered almost continuously from rectal irritation and internal 
hemorrhoids and, eventually, from rectal prolapse. Examination of the 
feeces revealed a massive infection with EH. histolytica, precystic forms, and 
cysts. After adequate treatment the prolapse receded and the piles disap- 
peared. He has since been in good health. 


Pericolic abscess.—Obstruction of the large intestine, complete or 
partial, may be brought about by the formation of a pericolic abscess. 
In this state ameebic ulceration proceeds towards the peritoneum and 
causes perforation with formation of a localized abscess. 

In the Hospital for Tropical Diseases, London, one case occurred of un- 
doubted amoebic origin, which was successfully operated upon by Mr. C. N. 
Morgan, and I am indebted to my colleague, Dr. Carmichael Low, for his 
permission to refer to this case. The patient was admitted in 1930 with a 
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history of amoebic dysentery of two years’ duration. LE. histolytica in the 
active state were present in the feces and were also demonstrated in scrapings 
from the rectum. After treatment with emetine-bismuthous iodide, he 
recovered. Jour years afterwards he was re-admitted with a palpable tumour 
in the left iliac fossa, which varied in size from day to day. Barium enema 
showed a long filling defect (34 to 4 in.) situated in the descending colon 
immediately distal to the splenic flexure. At operation a large inflammatory 
mass (pericolic abscess) was found involving the splenic angle and descending 
colon and extending backwards to the vertebral column. Removal of the 
mass was unjustifiable and, in fact, impossible, and a lateral anastomosis 
was performed between the transverse and sigmoid colons. Recovery was 
uneventful. (Plate VIII, p. 155.) 


Hemorrhoids.—External piles are a very frequent accompaniment 
of intestinal amebiasis. Almost every case of long standing shows 
evidences of them, and they are also associated with prolapsed internal 
hemorrhoids, produced by continuous straining at stool, so that they 
disappear when the underlying cause has been removed. The hemor- 
rhage from the piles when appearing in the feces must be distinguished 
from the exudate of the amebic ulcers. It is usually of a darker, 
somewhat purple colour. 


Spasticity of the sigmoid colon.—Spasm of the large bowel 
occurs in amoebic dysentery, especially in longstanding cases, and in 
those in which periodical constipation is a feature. Spasmodic 
contraction may predominate over other symptoms and be ascertainable 
by abdominal palpation. 


Ameebic ulceration of the appendix.—Amebic disease of the 
appendix is by no means common, though chronic inflammatory 
appendicitis as a sequel to intestinal amoebiasis is not unusual. In 
the author’s series of seventy-three cases of appendicitis from the 
tropics coming to operation, fifteen had a definite previous history of 
intestinal amcebiasis ; nineteen of bacillary dysentery ; two of sprue. 
W. E. Musgrave (1910) reported three deaths from perforative ulceration 
of the appendix in intestinal ameoebiasis. Usually the causative 
organism is a streptococcus, or B. coli, which may be associated with 
amoebic invasion of the bowel. 


E. P. Hogan (1920) gave a detailed description of such a case studied both 
from the clinical and pathological aspects; amcoebe were demonstrated in 
situ in the tissues of the appendix. A. V. Greaves (1933) has added yet 
another well-authenticated case, that of a Chinese girl, aged five years, in 
Hong Kong. Generalized peritonitis was present and the appendix was found 
to be ruptured and adherent. The ulcerated area consisted of three separated 
ulcers leading into a large undermined necrotic mass, in sections of which 
numerous entamcebe were demonstrated on microscopic section. 

H .C. Clark (1924), in a review of routine post-mortems in Panama, found 
seventy-six cases of amoebic ulcerative appendicitis, resulting, in 9.2 per cent., 
in perforations or abscess formation. In half of the autopsy cases in which 
amoebic ulceration of the colon was found the appendix was also involved. 
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Neurasthenia.—C. F. Craig (1929) has made a study of “ latent ”’ 
ameebic infection, the symptoms of which are confined chiefly to the 
digestive and nervous systems, and he describes certain definite 
neurasthenic manifestations. That the form found commonly in the 
tropics or ‘‘ tropical neurasthenia’”’ is frequently associated with 
chronic amoebiasis, nobody with a prolonged clinical experience can 
deny. 

Other sequelze.—Chronic diseases of the intestinal tract which 
seem especially apt to follow in the wake of intestinal amcebiasis 
are mucous colitis (see p. 421), duodenal ulcer, and appendicitis. By 
this the author means, not that these intestinal sequele tend to arise 
at some considerable period after successful treatment for amcebiasis. 
but that they may legitimately be regarded as legacies of amcebic 
infection. He has been under this impression for many years, and on 
a reference to the records at the Hospital for Tropical Diseases the 
following figures emerge :— 

In the author’s series of forty cases of duodenal ulceration as proved 
by X-ray examination, fourteen gave a previous history of amcebic 
and six of bacillary dysentery. In eight consecutive cases diagnosed 
by barium meal as duodenitis, only one had a previous history of 
amoebic and three had a history of bacillary dysentery. 

On the other hand, there are singularly few records of gastric ulcer 
in old dysenteric patients. Out of twelve proven cases, two had had 
intestinal amoebiasis and three bacillary dysentery. 

There were twelve records of post-dysenteric dyspepsia, of which 
six occurred subsequent to amoebic dysentery: one of them had 
uchylia gastrica, the other hypochlorhydria. 

In seventeen cases of diverticulitis which were- investigated no 
association with previous amcebiasis was forthcoming. 

Carcinoma.—J. G. Willmore* has shown that carcinomatous changes 
may take place in longstanding amecebic ulcers, aud he has traced the 
history of nine instances of malignant disease of the colon developing 
in amcebic patients. In one he observed an aincebic ulcer, and was 
able to recover E. histolytica in scrapings, but on re-examination six 
weeks after, a malignant growth was found at the same situation. 

The author has also encountered two cases of carcinoma of the rectum 
in association with subacute intestinal amoebiasis. It has been a 
common experience to find a carcinoma of the rectum or sigmoid colon 
in elderly patients suspected of dysentery. 

A. C. Reed and H. H. Anderson (1986) investigated four cases of 
chronic amoebiasis in which carcinoma of the colon followed and 
accompanied the ameebic infection. They concluded that amebic 
lesions may produce carcinomatous changes in two ways—by chronic 
irritation and by the production of benign adenomata which later 
become malignant. In three the new growth was situated in the 
sigmoid and in one in the cecum. 

* Personal communication. 
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Cicatrization and stricture of the colon or rectum.—Contrary to asser- 
tions, stricture of the bowel due to amoebic ulceration is extremely 
rare. One case with pericolitis, which was relieved by colostomy, 
has already been referred to (p. 166), but this is the only authentic 
instance which has come under the author’s notice, while Sir L. Rogers, 
who has examined over five thousand specimens in the Calcutta 
Museum, has recorded that he has never seen a genuine stricture. 


CHAPTER XIJ 
AMCEBIASIS (continued): DIAGNOSIS OF AMCGBIC 
DYSENTERY 


Microscopic examination of faeces.—To render the diagnosis of 
intestinal amcebiasis absolutely certain, it is necessary to demonstrate 
the Entameba histolytica free or encysted. It must not he thought, 
however, that a single microscopical examination will suffice ; so varied 
and almost bewildering are the morphological phases of this parasite, 
that the examination should be performed by one who has long made 
himself familiar with it. For not only have the varying appearances 
of the amceba to be considered, but also its differentiation from other 
parasitic protozoa which may inhabit the human intestine, and from 
inflammatory and body cells derived from the intestinal canal. (Fig. 
22.) The cysts of E. histolytica may be easily confused with vegetable 
organisms, cells, and even with food. Experience and accuracy in 
diagnosis can be acquired only by constant practice, and in the author’s 
opinion this takes months, if not years, of study. (Plate IX.) 

In the acute stage of amcehic dysentery, when blood and mucus are 
passed in the stools, the active and dividing forms of E. histolytica are 
present. The cysts, which are more difficult to diagnose with certainty, 
are found in the fecal contents during the chronic stage, and are 
never encountered in a blood-and-mucus stool. 

Moreover, the various stages of EH. histolytica found in the stools 
may afford valuable diagnostic data. For instance, the carrier of 
E. histolytica passes normal stools containing cysts but no active 
amcebe. If purged, he probably passes amcebe, very rarely large, 
tissue-invading forms containing red blood-corpuscles. In the acute 
stage, however, nearly all amcebe are of the tissue-invading type. 
In liver abscess, the amcebw in the pus are tissue-invading forms ; 
cysts or precystic amceb@ are never produced. On the other hand, it 
is exceptional to find tissue-invading forms in chronic amosbic dysentery. 

Difficulties connected with the microscopic diagnosis of amoebic 
dysentery must be emphasized. The portion of the stool most likely 
to reveal organisms is one which contains mucus streaked with blood, 
for in these blood clots amcebe, singly or in aggregations, may most 
readily be demonstrated. They are not always uniformly distributed 
throughout the exudate but in colonies, so that failure to find them 
in one or two microscopic fields is not necessarily conclusive. Sometimes 
it is possible to demonstrate amcebs in scrapings from the bowel 
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MICROSCOPIC APPEARANCE OF EXUDATE IN 
AMCBIC DYSENTERY 


Fresh preparation. Shows active Entameceba histolytica. Some 
with ingested red blood-corpuscles, acicular Charcot-Leyden 
crystals and disintegrated intestinal epithelium. 


PLATE IX 
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surface when examination has proved negative. In those patients 
with secondary amoebiasis, such as liver abscess, the feces may contain 
no evidence of amosbic infection. 

In the chronic stage it is often difficult to find cysts. For some 
reason, they may appear in large numbers once, then disappear even 
when conditions appear favourable; it is, therefore, necessary to 





P.H, M~B. 
tig. 22.—Diagram showing differentiation of E. histolytca from tissue cells. 


laft, macrophage cells and pus cells in exudate of bacillary dysentery, with ingested red 
blood-corpuscles. Right, Entameba histolytica, active and precystic forms, in amosbic 
dysentery stool. 


examine specimens on six or more consecutive days before establishing 
a negative diagnosis. Under these circumstances it is more likely that 
amcebs and cysts will be found if the patient is freely purged with a 
saline. Castor oil and oily medicaments must be avoided, for the drop- 
lets so produced render it impossible to examine the stools with any 
degree of accuracy. HK. Reichenow (1926), however, who made daily 
observations on his own excreta for six months, found, by counting the 
cysts, that they diminished in numbers after a saline purge. P. Ravaut 
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and G. Krolunitski (1916) advocated intravenous injection of 1-4 cgm. 
of mercuric cyanide which, they state, incroases their numbers. 

It is hardly necessary to emphasize that, for successful microscopic 
diagnosis, the feces must be fresh, especially in the acute stages, for 
amcebe degenerate and die rapidly outside the body, usually within 
two hours. The cysts, on the other hand, being designed by nature 
for external life outside the body, remain alive and recognizable in the 
stools for days—even for several weeks—under ordinary conditions. 
If a few drops of formalin be added, the cysts in the feces will retain 
characteristics almost indefinitely. 

Where cysts are scanty, repeated examinations increase the chances 
of detection; thus D. L. Mackinnon recorded that after six examina- 
tions the percentage of positive findings is increased eightfold. In 
1,680 feces examined on one occasion only the percentage of positive 
findings was 4.8, but after six examinations it increased to 84.6. 

W. M. James (1927), working with fresh material, and with permanent 
preparations, has been led to believe that in trained hands positive 
results can be expected at the first examination in 75 per cent. of cases, 
but at a second the percentage is increased to 90. Should a third 
examination not disclose a histolytica infection, positive results need 
not be expected. 

At the Hospital for Tropical Diseases, London, the three-stool 
examination test is adopted as a routine. It has proved to be the 
most convenient and economical method, although an occasional case 
may thereby be overlooked. In the author’s series of 585 proven 
cases of intestinal amcebiasis (1941) active E. histolytica were found 
in the faces in 222; E. histolytica cysts and precystic forms, in 287, 
and EF’. histolytwa in scrapings from rectal ulcers, but not in feces, in 26. 

Technique of microscopical examination.—This subject is fully dealt 
with in the Appendix (p. 551). It is only necessary to emphasize 
that the stools should be as fresh as possible, and when they contain 
blood and mucus a portion of this should be selected for microscopical 
examination. A warm stage is not necessary if the stools are freshly 
passed and are kept at body temperature in a warm room. As N. D. 
Fraser (1927) has pointed out, the amosbe and cysts can be recognized 
primarily under a low power (¢ in. objective) as ‘‘ bright stars,’ being 
of higher refractility than surrounding cells. (Fig. 28.) 

Methods of concentrating amoebic cysts to facilitate their detection 
have been elaborated by many. J. W. Cropper and R. W. H. Row 
(1917) used a saline and ether concentration, but the technique of C. 
F. Craig is the one recommended. (See Appendix, p. 555.) 


J. G. Thomson and A. Robertson (1921), who paid attention to the presence 
of Charcot-Leyden crystals in amcebic dysentery stools, found them in 25 per 
cent. of proven cases of intestinal amebiasis. They are most common in 
longstanding infections with ZH. histolytica ; their number varies greatly and 
does not appear to bear any relation to the severity of the disease. Crystals 
are numerous at the site of amoebic ulcers, and it is thought that they may 


AMCGBIASIS 178 


result from cytolysis of eosinophil cells or may be an excretory product of 
the amceba. 

We may conclude that Charcot-Leyden crystals are not necessarily diag- 
nostic of amoebic dysentery, but may constitute a useful indication. 


The sigmoidoscope as an aid to diagnosis.—Lesions of amoebic 
dysentery occur in the rectum and the sigmoid in over 80 per cent. of 
the cases of this disease and extend down to the internal sphincter. 
As seen in the livmg subject, these lesions are quite distinctive, 
but differ considerably in appearance from the grosser lesions seen im 
pathological specimens. After death, the more superficial and dis- 





Fig. 23.—Chronic ameebic dysentery : faeces preparation showing two cysts 
of Entameba histolytica and one of Entameba col: (unstained). 


tinctive details disappear and many of the delicate tints which 
characterize the living ulcers are lost. Moreover, some lesions are so 
smal] that they can be distinguished only by means of a magnifying 
lens, and therefore become unrecognizable post-mortem. The clinician 
who undertakes sigmoidoscopy for intestinal amoebiasis must provide 
himself with a microscopic eyepiece with a lens magnifying two or 
more diameters. It is not possible to diagnose every case of intestinal 
amoebiasis by means of the sigmoidoscope, because in a certain 
proportion lesions are confined to the cw#cum and ascending colon, far 
beyond visible range. 

Not only can the character of amebic lesions be recognized by 
sigmoidoscopy, but amcebe may be demonstrated in scrapings taken 
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from lesions by a special spoon (see p. 10). The edge must not be so 
sharp as to destroy tho lesions and cause hemorrhage, nor yet too 
blunt to remove sufficient tissue for examination. Difficulty may be 
experienced in transferring the small amount of material from the 
hollow of the spoon; a porcupine quill forms the best instrument for 
this purpose. The material thus obtained is suspended in saline, 
covered with a slip, and examined without delay. Sometimes it is 
difficult to obtain sufficient material in the hollow of the spoon, and 
it is then better to scrape the exudate into the sigmoidoscope. The 
author’s statistics are based upon 585 cases of amcbic dysentery 
definitely diagnosed in the years 1920-89. Of these, 509 were diag- 
nosed by microscopical examination of the feces; sigmoidoscopic 
examinations were made in 258 and lesions demonstrated in 284. 
In 77 E. mstolytica was found in scrapings; in 24 (9.8 per cent.) 
the mucosa appeared normal. The author has also shown that cysts 
of EL. histolytica are usually more numerous, and therefore more easily 
detected, in the fwces which are adherent to the mucosa and removed 
through the sigmoidoscope. 


Acute stage-—The distinctive characteristics of amoebic lesions, as 
compared with those of bacillary infection are their superficiality, 
the comparative painlessness with which the examination can be carried 
out, and the laxity and elasticity of the mucous membrane. The 
ulcers are scattered so that the intervening mucous membrane remains 
normal. Individual ulcers are small—only a few millimetres in diameter 
—and never, in the author’s experience, resemble the large, under- 
miued, oval-shaped ulcers so often encountered post mortem. In 
addition to ulceration, small hemorrhages are frequently seen, 
surrounding the ulcers or scattered haphazard. These are petechialin 
the submucosa ; but larger ones are often observed in niches between 
the folds of mucous membrane. (Plate V, E, facing p. 78.) 


The earliest: amoebic lesions in the rectum consist of small yellow 
elevations with a hyperemic margin, which mark the site of future 
ulcers. In association with these elevations, fully developed ameebic 
ulcers can usually be distinguished. In the acute stage, necrosis of the 
mucous membrane may progress to a considerable degree. The lesions, 
at first isolated and disconnected, may coalesce, producing a ragged 
granulating and bleeding surface which may closely resemble granular 
stages of bacillary dysentery, or ulcerative colitis. It should be noted 
that the normal folding of the mucous membrane is exaggerated in 
amoebiasis. When scrapings are made from the hemorrhagic surface, 
amcebee may sometimes be demonstrated. This surface infection 
resembles the intense condition produced in experimental amosbiasis in 
kittens. These lesions usually extend down the rectum to the 
internal sphincter and occasionally to the anal margin. 

In America W. C. Boeck and W. D. Smith, G. 8. Gant, and L. A. 
Buie have devoted attention to amosbic lesions as seen by the sigmoido- 
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scope. They point out that the amebic ulcer occupies a position on 
the prominent folds of the bowel wall, or usually involves the valves 
of Houston. The margins are undermined by infiltration of the 
ulcerative process, and the prominence of the ulcer is further increased 
by the accumulation of inflammatory tissue at the base, so that it 
projects above the ulcer margin and presents itself as a greyish-white 
covering, known as the ‘ white-cap,” over the centre of the ulcer. 
This white-cap is swabbed away, and the true base of the ulcer is 
revealed, lying below the surface of the overhanging margins. 

Although it is possible for a trained proctologist to recognize amoebic 
colitis by the characteristic ulcers, yet certain diagnosis is best 
obtained by demonstrating the amcebe ; in order to do so Buie has 
devised a method of removing a small piece of tissue from the over- 
hanging margin of the ulcer wall and examining it directly under the 
microscope. The material collected by biopsy is transferred to a 
glass slide and covered with a few drops of physiological saline 
solution, but in the author’s experience this method usually produces 
too much bleeding to be of any practical value. 

Subacute stage—Here the bowel presents the same rugged folded 
appearance, but much blood-stained mucus is usually present in the 
lumen. Ameebic lesions may take the form of the minute yellow 
papules which have already been described, and various stages may 
be observed between them and the typically developed ulcer. Very 
often small depressions of the mucous membrane with hemorrhagic 
bases can also be distinguished ; they may be so minute as to require 
a magnifying eyepiece for their recognition, but it is not usually possible 
to find amcebe in scrapings from these lesions. (See Fig. 18, p. 77.) 

Chronic stage.—This is the stage in which it is most difficult to make 
a definite diagnosis, and laboratory methods so often fail. Sometimes 
the culture method from the bowel scrapings succeeds where a fecal 
microscopic examination does not. Usually small superficial pits of 
the mucosa may be present, or definite deep ulcerations may be visible, 
with undermined edges, hemorrhagic margins, and yellowish or grey- 
coloured bases. (Plate V, D, facing p. 78.) 

Solitary rectal ameebic ulcer —On rare occasions a large ulcer, 1-2 cm. 
in diameter, is seen inside the anal margin, and may give rise to 
considerable pain and bleeding. The author has encountered cases 
which were suspected of being malignant in origin, but which on 
scraping proved to be due to the EH. histolytica. It is important, there- 
fore, that any ulcer of the bowel in a patient coming from an endemic 
zone of the disease, should be examined from this viewpoint. (Plate 
V, C, facing p. 78.) 


A case of indurated ulcer of the rectum, which on digital examination 
gave the impression of malignancy, occurred in the author’s practice. 
E. histolytica were demonstrated in scrapings from an ulcer 9 cm. from the 
anus, and other lesions were subsequently found at a higher level in the 
rectum and sigmoid. The patient had, apparently, been originally infected 
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in France in 1917, and it had taken twenty years for symptoms of rectal 
bleeding to develop. This large indurated ulcer granulated up within seven 
days from the commencement of emetine-bismuth-iodide treatment, and 
three weeks later had epithelialized ; within a month no traces of the former 
ulcer could be seen. A second case—an Indian infection of ten years’ duration 
—was subsequently recognized. 


Latent ameebic dysentery.—Of all bowel diseases intestinal ameebiasis 
is most remarkable for its periods of latency. The patient may, after 
an initial attack, remain free from all external signs and symptoms 
of the disease for a period as long as five, six, or even seven 
years. It is, therefore, important that some distinctive appearances 
of the bowel surface should be recognizable. Lesions in these latent 
cases often take the form of small yellow papules, or the whole surface 
of the rectum may be studded with microscopic depressions or pits (a 
pock-marked appearance) which represent healed ulcerations, but may 
be difficult to detect. 

Carrer state——Interest especially centres in lesions which can be 
seen in those who are carriers or “ cyst-passers””’ of the amcebe, that 
is to say, persons who, although showing no symptoms or signs of 
dysentery, yet continue to pass cysts of EH. histolytica in their feces. 
By sigmoidoscopy the bowel usually appears normal, but sometimes 
granular patches or small scattered hemorrhages alone indicate the 
site of minute amebic ulcers. 


The sigmoidoscope as a guide to treatment.—The lesions in various 
phases of amcebic infection can be observed to change considerably during 
treatment. The author has studied them during the course of treatment 
with emetine-bismuth-iodide and quinoxyl. Healing is remarkably rapid. 
Within twelve days from the commencement of the treatment, epithelialza- 
tion has already taken place, and in a short time it becomes difficult to 
recognize the site of the former ulcers. In a healed buwel active signs of 
amoebic infection are absent, though small depressions or pits stud the 
mucosa and remain visible for years. 


The blood count as an aid to diagnosis.—In acute cases of 
intestinal amoebiasis the average red-cell count varies between four and 
five million per cubic millimetre, while the average hamoglobin content 
is between 65 and 75 percent. There is usually a moderate leucocytosis, 
averaging about 10,000 per c.mm. Cases showing a higher count 
should arouse suspicions of a possible liver abscess. The author, 
with H. M. Willoughby (1928), from an analysis of 165 proven cases 
of intestinal amebiasis, showed that in acute cases with diarrheic or 
dysenteric symptoms an average leucocytosis of 11,000, with a relative 
reduction of the polymorphonuclear leucocytes to 64 per cent. was 
present. In chronic cases, however, there is no leucocytosis, but a 
relative decrease of the polymorphonuclears to 57 per cent. and a slight 
increase of the lymphocytes to 84 per cent. As a working rule, the 
leucocyte count is higher in intestinal amoebiasis than in bacillary 
dysentery. 
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Complement-fixation and other serological tests.—C. F. 
Craig, in his most recent publications, stresses the value of this test 
in diagnosis, though at present, on account of difficulties in preparation 
of the antigen, it is of academic value only. The technique employed 
is practically the same as that used for the Wassermann reaction (the 
standard method for the complement-deviation test for syphilis). 
Craig has now published the results obtained in 1,000 cases, in which 
the findings were checked by an examination of the feces for E. 
histolytica ; 17.5 per cent. gave a positive result and 82.5 per cent. a 
negative one. Of the 175 persons giving a positive reaction, E. 
histolytica was found in the faces of 157, or 89.7 per cent. On the 
other hand E. histolytica was found in the feces of 1.4 per cent. of the 
825 who gave a negative complement-fixation test. It is claimed that 
the test possesses a degree of specificity and becomes negative after 
treatment. T. B. Magath and H. E. Meleney (1940) compared the 
results of tests from two independent laboratories ; a positive result was 
returned in 82 per cent., and reports failed to agree in 16.7 per cent. 
It is evident that considerable improvement in the preparation of 
antigen is necessary hefore this test can be relied upon. 

In studying precipitins in cats infected with E. histolytica, EK. H. 
Wagener in 1924 prepared test antigens by placing scrapings of ulcerated 
bowels from infected cats in Cocas’s extracting fluid for several days, 
and subsequently filtering. The test was performed with twenty-five 
infected and five normal cats. Fairly satisfactory precipitin teste 
were obtained. 


Intradermal tests.—aAs aids to diagnosis attempts have been made 
to elaborate an intradermal test, such as that of L. Scalas (1928). 
The test material was prepared by mixing 80 grammes of mucus and 
fragments of the intestinal mucosa obtained from an acute case of 
amoebic dysentery with 80 c.c. of physiological saline solution, 
incubating for a week at 87° C. with daily shakings and filterings, 
and finally decolorizing with animal charcoal. In positive reactions 
the injection of 0.25 ¢.c. intradermally was followed in an hour by 
swelling and redness accompanied by itching and a sense of heat. 
These signs disappeared in one to three days. As the results were 
somewhat indefinite, it is essential that these experiments should be 
repeated, using a test material containing a higher concentration of 
amoebic substance, possibly from cultures. 


X-ray appearances as an aid to diagnosis.—The author has 
found X-ray examination of the large intestine by the barium-enema 
method to be distinctly disappointing as an aid in the diagnosis of 
amecebic ulceration of the bowel; especially where extensive ulceration 
of the rectum can be seen by sigmoidoscopy, and where, clinically, 
the cecum is involved. Occasionally, filling defects have been observed 
in this viscus, but similar appearances are seen in forms of dysentery 
and colitis unconnected with E. histolytwa. 
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J. J. Vallarino stressed the filling defects in the cecum and other 
minor appearances observed in the outline of the large intestine. H. M. 
Weber has drawn attention to the abnormally small and often irregular 
cecum observed in all cases of definitely diagnosed chronic amoebic 
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Fig. 24.—Diagram illustrating diagnostic points in the clinical diagnosis 
of ameebic dysentery. 


The arrows mark the position of deep tenderness on palpation: I, amcebic focal point, 
on pressure of the first portion of the sigmoid against the pelvic brim. This is present 
also, sometimes, in chronic ulcerative colitis, and in chronic Deinty ayeeteny II 
may be found alone or in association with I; ITI, giving rise to epig c tenderness, 
may cause confusion with gastric or biliary disease. The heavily-outlimed portions 
indicate the areas of amoebic infiltration which can be elicited on deep palpation. 
Grosser degrees of infiltration are found at I and II in diverticulitis, and at II in 
Orohn’s diseage, in intestinal bilharziasis, and also in tuberculoais of the cecum. 


dysentery, and also the marked incompetence of the ileo-cwcal valve, 
which permits unobstructed flow of the opaque material from the 
cecum into the terminal ileum. K. Ikeda has described the same 
deformity, together with changes in the valve, in cases resulting from 
the Chicago epidemic of 1983. In acute cases of amcebic dysentery, 
J. C. Bell (1986), has confirmed these findings, and describes a peculiar 
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and striking ‘“ cone-like ’’ deformity of the ileo-cwcal valve, as well as 
a deformity of the lower end of the cecum. 

G. Mather Cordiner* reports on radiographs of more than 150 cases 
of proven amebiasis by the opaque enema. In only two has he 
observed deformity of the ce#cum with incompetence of the ileo- 
cecal valve comparable to that described by J. C. Bell. In one case 
this deformity was proved to be inconstant. In non-ameebic cases 
six were similar. In his opinion it is possible to assume the existence 
of colitis, but not the specific nature of the lesion. 


Differential diagnosis of intestinal amoebiasis from diverticulitis, 
ulcerative colitis, bacillary dysentery, mucous colitis, intestinal 
bilharziasis, polyposis, and other forms of intestinal disease is fully 
dealt with in the sections which treat of these conditions. (Fig. 24.) 


* Private communication. 
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CHAPTER XIII 


AMGBIASIS (continued) : THE TREATMENT OF 
AMCGBIC DYSENTERY ; 


Tur treatment of intestinal amcebiasis is a problem to which much 
uttention has been paid, and developments in this direction have been 
extensive. Jt may justly be claimed that, at the present day, medical 
science has more complete control of EH. histolytica and its effects than 
of any other human parasitic infection. 

The treatment of intestinal amcebiasis is directed towards extirpation 
of the parasite, and, at the same time, the clinical cure of its host by 
restoration of damaged tissues. 

If it is permissible to‘ crystallize the results of experience in an 
epigrammatic statement, it may be said that the more acute the 
attack of amoebiasis and the more striking the symptoms, the more 
dramatic the cure and the more permanent the results. 

Ipecacuanha.—Ipecacuanha is the powdered root of a rubiaceous 
plant Cephallis psychotria (or Urugoya ipecacuanhe). In acute intestinal 
amebiasis the older generation of physicians obtained really remarkable 
cures by its use. E. Parkes appears to have been the first—as early as 
1846—to exhibit the full doses of 30-60 grains. In 1886 Norman Chevers 
and N. C. Maclean advocated it as preventive treatment in liver abscess, 
but their observations were largely forgotten in subsequent decades. 

The ipecacuanha root contains at least four alkaloids, of which the 
most important are emetine, cephaélin, psychotrin, and methy]l- 
psychotrin. The two toxic substances are emetine and cephaélin, 
which may cause gastro-intestinal symptoms, nausea, vomiting, and 
diarrhea, but which are specific for EH. histolyteca. 

Emetine. History.—Emetine was isolated from ipecacuanha by Pelletier 
as early as 1817, and attempts were made to treat dysentery by its aid, but it 


was discarded on account of its emetic properties. 
In 1911 its lethal action was first established by E. B. Vedder, and its 


power of destroying amebe with startling rapidity was pointed out by 
Sir L. Rogers. Although his observations were doubted at the time, they 
have since been abundantly confirmed by C. A. Kofoid and E. H. Wagener, 
working with cultures of amcebx, and, more recently, in a dilution of one in 
a million, by C. Dobell and by J. H. StJohn. The last observer found 
that the drug acts best in an alkaline medium. 

Various derivations of emetine, such as dimethyl emetine, n-methyl 
emetine, and iso-emetine (Pyman) also have an action upon E. histolytica. 
Clinical evidence points to the fact that amcebe acquire a tolerance of 
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emetine after being subjected to its action. Thus A. Halawani (1980) 
has demonstrated an increased resistance by amcebe in culture. 

Dosage-——Emetine remains the sheet-anchor in acute cases of 
intestinal amoebiasis. It is considered that the optimum dose is 8-12 
grains for an adult; and it is generally conceded that a continuous 
dosage of over 15 grains may be followed by toxic manifestations. 
Emetine in tablet form by the mouth has proved useless as it pro- 
vokes emesis. 

Method of admimstratwon.—There has been much discussion on 
the method of injecting emetine. It is apt to cause eczematous patches 
if given subcutaneously, and when injections are repeated in too limited 
an area; and in those who have an idiosyncrasy, abscess formation or 
even extensive ulceration of the skin may appear at the site of the 
injection. Deep subcutaneous injections, i.e., into the subcutaneous 
tissue, are much better tolerated and much less painful. When 
emetine is injected into the muscular tissues every care must be taken 
to eliminate any source of focal sepsis first, or a fixation abscess may 
occur at the site of the injection. The author had an alarming 
experience of this, when, in one of his recent cases, a large gluteal 
staphylococcal abscess formed at the site of injection, a metastasis fron 
a septic prostatic abscess. 

Intravenous injection does not find many advocates at the present 
time. “The drug is much too toxic, and is especially likely to act upon 
the heart. ) 

Jt is generally agreed that emetine is the most useful drug in the 
early stages of hepatic amoebiasis; in this condition subcutaneous 
and intramuscular injections are followed by the best results. 

Owing to its possible toxic action this drug should not be exhibited 
while the patient is leading an active life. It is a depressant both 
physically and mentally, so that, if a patient cannot be kept in bed, 
at least he should not be permitted to undertake active physical 
exercise. 

The action of emetine on E. histolytica in the stools is very rapid. 

In 1932, the author, on sigmoidoscopic examination of a case of ameebic 
dysentery, found numerous active ulcers containing amcebe. Four days 
later, after the exhibition of 3 grains of emetine, the bowel was re-examined, 
and it was found that the ulcers had already commenced to heal and the 
amosbee had disappeared. 

The action of emetine has been studied by W. M. James (1918). He 
discovered that changes in the cytoplasm of the amcebe in the feces 
occur after an initia] dose of one-sixth of a grain of emetine; after 
4 grains the nucleus beeomes disintegrated. 

L. Rogers considered that for a full-grown man over 12 stone (76.2 
kilo) a dose of 14-2 grains should be given daily for the first three 
days and subsequently one grain daily should be continued. To 
children of eight years of age, half a grain should be administered, 
and to still younger ones, one-sixth. (According to A. C. Reed, the 
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total amount of emetine in one course should not exceed 0.01 gramme 
per kilo body-weight.) 

In addition to emetine injections, Rogers originally advocated the adminis- 
tration of 4- to 1-grain doses of emetine by the mouth, presumably given in 
keratin-coated capsules, or the combination of emetine injections with 
powdered ipecacuanha, 20-30 grains. The object of this mass attack is to 
destroy ZH. histolytica while still in the active and vulnerable stage. 


Emetine by enema.—Attempts have been made by the author to introduce 
emetine directly into the bowel. This causes a considerable amount of pain 
and is by no means successful. Even when given in a dilution of 1 : 1,000 
(4 grains in 10 ounces of normal saline) violent spasms were produced, and 
parasitic relapse with blood and mucus in the stools ensued. 


Results—Experience has shown that, though the immediate 
therapeutic effects of emetine are most striking, this drug alone does 
not succeed in eradicating the infection in toto. It is efficacious solely 
in the acute stage of the disease with active entamcebe, but has no 
effect whatever in the chronic form when cysts are present. 

In eighty-seven cases investigated by the author in London, 1920-2, 
more than half (forty-eight) had sustained a relapse. These patients 
contracted their infection during war service and gave a subsequent 
history of relapses over a period of four to six years. All had received 
prolonged treatment with emetine injections, two having been given as 
much as 70 grains consecutively, and one as much as 120 grains, the 
average in most cases being 8-16 grains. 

The toxic effects of emetine are important. They consist of asthenia, 
weakness, cardiac irregularity, fall in blood-pressure, mental depression, 
desquamation of the skin, brittleness of the nails, myositis, neuritis, and 
diarrhoea. This diarrhoea is of special note in that it is not generally 
recognized, and may lead to continued emetine therapy in the belief that 
it is due to the disease. Nearly every patient undergoing emetine 
therapy complains of mental depression, weakness, and loss of sense 
of taste for food and tobacco; a fall of blood-pressure of 10 mm. or 
more of mercury can usually be registered. In extreme cases paresis of 
the legs, with toe- or foot-drop, loss of knee-jerks and some degree of 
paresthesia have been encountered. 

Occasionally emetine may attack one particular group of muscles, 
producing a condition resembling early progressive muscular atrophy. 
This is probably a true myositis, since the atrophy is preceded by 
myotatic irritability and muscular pains. 


In June, 1920, the author was consulted by a doctor who was very sensitive 
to emetine. He had suffered for four years from recurrent attacks of amesbic 
dysentery, for which he took emetine injections ; on each occasion he noted 
that the muscles of the left shoulder-girdle became affected after 12 grains had 
been injected. Finally, he took a course of 27 grains of emetine-bismuth- 
iodide, which caused vomiting and diarrhea. A condition resembling early 
progressive muscular atrophy was then noted, affecting the trapezius, the 
supra- and infra-spinatus, and to a lesser degree the deltoid. Finally, after 
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three months’ treatment with massage and electricity, muscular function was 
once more fully restored. 


W. A. Young and G. R. Tudhope (1926), from their experimental 
work, consider that the action of emetine is concentrated upon the 
muscle-fibres rather than upon nerve-endings. 

The effect of emetine upon the cardiac muscle is a subject which 
has attracted the attention of pharmacologists, and to which too little 
attention has been paid by the practitioner in the tropics. R. N. Chopra 
and B. Sen found that the systolic blood-pressure falls to 90 and 100 
mm. after emetine therapy, and tachycardia of sinus origin—even 
auricular fibrillation—results. Lethal and sub-lethal doses cause 
severe injury to the myocardium in rabbits, but some time elapses 
before the morphological changes become apparent; when given in 
large doses the heart-beats are slowed, weakened, and fade away. 
Auricular fibrillation may precede heart failure, while with increasing 
doses, respiratory paralysis may be produced. 

When giving emetine in pregnancy and after parturition, it should 
be remembered that it has an effect upon the uterus, as has been 
demonstrated by D. Epstein in cats. 

In minor degrees of emetine intoxication the patient complains of 
weakness of the calf muscles, often associated with numbness and 
paresthesia of the soles. Very commonly after a course of emetine- 
bismuth-iodide stiffness persists in the legs for a considerable period. 


The author has notes of four cases of emetine intoxication in which the 
effects were so severe as to give rise to some anxiety. The first case had 
received a total of 59 grains of emetine by injection, which had been given 
him consecutively for amcebic dysentery contracted in Nigeria. He had 
advanced neuritis of both legs and hypersesthesia of the calf and thigh muscles. 
Recovery was eventually established after three months’ treatment. In the 
other cases extreme weakness of the muscles was the cardinal feature, with 
loss of reflexes. In one man of fifty-threé who had received 16 grains of 
emetine-bismuth-iodide, both arms and legs were affected. In 1929 the 
author saw a man of forty-four who had paresis of both legs with loss of 
deep reflexes, atrophic skin and brittleness of nails following upon emetine 
injections which had been given continuously over a period of two months. 


Although emetine is the most efficacious drug in the acute stage, yet 
the author contends that only rarely does it entirely eliminate the 
infection, so that an after-course of emetine-bismuth-iodide is necessary. 

The widely-practised procedure of periodic injection of emetine is, 
in the author’s experience, to be deprecated, as it merely tends to 
render EH. histolytica emetine-resistant. These clinical observations 
receive support from the laboratory experiments of H. Bonnin and R. 
Aretas (1989) who, by exposing F. histolytica in cultures to increasing 
concentrations of emetine, found it was possible to produce strains 
resistant to this drug. 

Emetine bismuthous todide (Emetine et bismuth todidum, B.P., 1982) 
(E.B.I.).—The combined iodide of emetine and bismuth is prepared 
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by precipitation from a solution of emetine hydrochloride by the 
addition of a solution of potassium-bismuth iodide. It contains not 
less than 25 per cent. and not more than 28 per cent. of emetine 
(C,,H,,0,N,) and not more than 18 per cent. of bismuth. 

This drug was introduced for the treatment of chronic intestinal 
amoebiasis by A. G. Dumez in 1915, and its effects were first tested 
on man by H. H. Dale, and by G. C. Low and C. Dobell in the following 
year.* It soon became apparent that it was more efficacious in eradi- 
cating cysts and in curing chronic cases than was emetine. Since that 
time a great deal of work has been carried out with this drug. 

Emetine-bismuth-iodide is a brick-red powder which is usually 
dispensed in hard gelatinous capsules known as “ slipules ’’ (Martindale), 
each containing one, two or three grains of the drug. If the full dose 
of 8 grains is to be given, it is better from the point of view of the patient 
to administer it in one capsule. The drug is also dispensed as a hard 
tablet or mixed with excipients such as vaseline, stearin, soap, or resin. 
It is sometimes put up in pills coated with keratin, but experience has 
frequently shown that they are apt to be passed unabsorbed in the 
stools. Probably salol-coated pills are more readily absorbed (D. G. 
Lillie and 8. Shepheard). 

In treating patients with E.B.I., it is necessary, to give the drug 
full effect, that the patient should be confined strictly to bed. In 
subacute and acute cases this is usually not difficult, but patients who 
are chronic carriers without definite symptoms may object. Unless rest 
is enforced, however, vomiting will almost certainly occur, and there 
may be diarrhoea, which almost invariably follows E.B.I., and the 
danger of heart trouble. 

The rationale in E.B.I. lies in the fact that emetine is liberated on 
the surface of the bowel. The bismuth salt is converted into the 
sulphide after passing the pylorus. The reaction is slow, taking place 
as the compound is spread over the surface of the intestines. 

Intensive K.B.I. treatment may be trying to the patient, for it is 
an irritating drug. When first introduced it was considered necessary 
to keep the patient strictly to bed for three weeks on a milk dietary, 
but this did not appear satisfactory as it resulted in considerable loss 
of weight (5-10 lb.) and a fall of blood-pressure, an average of 20 mm. 
(systolic). Subsequent experience has shown that it is not necessary 
to diet the patient so strictly. (See the diet sheet, p. 189.) 

The best method is to give a preliminary aperient consisting of 
oleum ricini, half ounce, and tinctura opii 15 minims, and to commence 
treatment with small doses such as 1 grain, working up to the 
maximum of 8 grains given last thing at night. Formerly it was con- 
sidered that 80-86 grains of E.B.I. given consecutively were necessary 
to eradicate infection, but it now appears that much smaller doses 

*It appears that a case of dysentery was treated by Tull Walsh in India with the 


double iolide of emetine and mercury as long ago as 1891, with preparations which were 
advocated by Warden. 
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(e.g., 19 or 20 grains) are just as efficacious. Results are equally 
satisfactory when individual doses do not exceed 2 grains. 

In order to avoid nausea or vomiting E.B.I. should be given on an 
empty stomach and last thing at night, when the patient is in bed and 
resting. No solid food should be administered for three hours before 
the drug. It may then be taken with a small quantity of tea or water ; 
a sedative, tinct. opt, 10 m., chloretone 10 gr., or luminal, 1 gr., should 
be administered half an hour previously. The pillows should be 
removed, and the patient should be laid flat on his back and warned 
to remain perfectly quiet. Any saliva which has accumulated in the 
mouth should be expectorated. Vomiting may occur immediately 
after the capsule has been administered, the contents being returned 
as red powder. ‘‘ Therapeutic vomiting ” may occur two to four hours 
subsequently, and this is due to release of emetine in the small intestine. 
If vomiting should become excessive, a turpentine stupe or mustard 
leaf should be applied to the epigastrium. Bradycardia associated with 
nausea and low blood-pressure may be taken as an indication of in- 
tolerance to further E.B.I. 

Successful E.B.I. treatment is followed by a diarrhwa in which the 
stools assume a dark brown or blackish coloration. 

All authorities who have written on this subject are agreed that, 
although remarkable recoveries take place by the proper use of E.B.1., 
yet in a large series of cases a certain proportion prove refractory ; 
and there appears to be no object in persisting with this drug when 
once relapses have become established. 


In a series of 134 cases the author has recorded ten relapses within a period 
of six weeks from the commencement of treatment, with a return of 
symptoms and the demonstration of amosbe in the stools. Three patients 
relapsed after as many as nine separate courses of E.B.I. in which 30 grains 
or more had been given, and there are reasons for believing that a strain of 
emetine-resistant amcebe had been produced. 


K.B.I. is not so effective in routine treatment for hepatic amabiasis, 
nor can it always be relied upon to prevent the subsequent occnrrence 
of an amoebic abscess; the author, in his series of 184 cases, has seen 
re-admission of three cases with hepatic abscess (2.2 per cent.). 

Treatment with E.B.I. is a great advance upon the original emetine 
method, and some experiences can be quoted, of which the following is 
an example :— 

A Naval ex-seaman (1924) had contracted amobic dysentery twelve years 
previously, and, though ill, had served throughout the 1914-18 war. He was 
then weak and emaciated and was passing blood-and-mucus stools swarming 
with amoebee. On a 36-grain course of E.B.I. he put on 8 lb. in weight, and he 
subsequently improved so much in health that he was no longer recognizable 
as the same man. 

E.B.I. in therapeutic doses has no effect upon any other species of amosba 
which parasitizes man, except Jodamaba butschlii (see p. 534), nor has it any 
action upon other intestinal protozoa. It is more toxic to monkeys than it 
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is to man, but it apparently eradicates a histolytica infection in these animals. 
C. Dobell and A. Bishop (1921) treated five tame monkeys with E.B.I. by 
the mouth in order to study this effect. These monkeys were originally 
infected with H. histolytica, EH. coli, Hndolimax nana, Enteromonas, and 
Giardia. It was necessary to administer 60 mgm. of E.B.I. daily for a week 
to a macaque weighing 5 kilos. in order to eradicate the infection ; but this 
dose was toxic to four out of five animals. 

Emetine does not, as a rule, cure acute amoebic dysentery in the cat, and 
it is pointed out that if this animal had been originally used to test the curative 
action of the ipecacuanha alkaloids, the therapeutic action of emetine in 
human amebiasis would never have been discovered. 


The modification of E.B.I.—emetine pertodide (E.P.I.) (CagH NO, 1.) 
—was introduced by Martindale in 1928 and appears to be much less 
irritating than E.B.I. It is given in the same manner in capsules, 
each containing 2 grains, the maximum dose being 6 grains daily, 
combined with tablets of ox bile, 5 grains, three times a day. It has 
been claimed that vomiting and other phenomena frequently associated 
with E.B.I. do not result with this compound. 

The periodide of emetine contains 88.7 per cent. emetine and 61.8 per 
cent. iodine. Insoluble in water, it 18 readily soluble in alcohol, 
chloroform, ether, and other solvents. By analogy with other alka- 
loidal periodides, the alkaloid would split off from the other iodide 
atoms and leave the emetine molecule free. 

Personal experience has shown that E.P.I. is not so easily tolerated 
as was at first thought, nor does it eradicate the amabic infection as 
efficaciously as does E.B.I., but to women, who are very sensitive to 
the latter drug, it may be given at night, in doses of 2 grains, when E..B.I. 
is not well tolerated 

Another compound, auremetine (Willmore and Martindale), a com- 
pound of auramine—an aniline dye—and emetine, was introduced 
in 1926. It is a dark maroon powder, insoluble in water, and is a 
combination of the hydriodide and periodides of emetine and auramine 
—emetine 28 per cent., auramine 16 per cent., and iodine 56 per cent. 
It was claimed that it did not give rise to nausea or vomiting, and 
could be tolerated i doses of 1 grain in gelatine capsules, four times 
daily. This, also, has not been found better than E..B.I. 

Gavano (Bayer), a derivative of ipecacuanha—probably cephaélin in 
combination with an organic acid—has been tried on account of its non- 
emetic properties. K. Akashi (1935) found that it cured ten cases of amosbic 
dysensery. P. N. Chopra and B. Sen tested this drug by the mouth in eighteen 
cases and find that it is less toxic than the emetine compounds, but the author 
in a limited trial, found that it had no effect on the cysts of H. histolytica. It 
is administered in tablet form, the dose being one tablet three times daily for 
six consecutive days. 

Quinoxyl. Chinofon (B.P.), Yatren, Dysentulan (Germany), 
Anayodin (U.8.A.).—In 1921, P. Mithlens and W. Menk introduced 
this substance for the treatment of chronic amoebic dysentery. 
Quinoxyl (C,H,O,SNI) consists of oxyquinoline-sulphonic acid in 
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combination with iodine (7-iodine-8-oxyquinoline-5-sulphonic acid). It 
contains 28 per cent. of iodine with sodium bicarbonate, and is a yellow 
powder exhibited in the form both of pills and of retention enemata. 
At first ifs use in dysentery was a pure experiment, but it now appears 
that it exerts a specific action upon the LE. histolytica, as shown in culture 
tests. Vs Nossina (1984) finds that the effective range is between 
pH 5.6 and 7.8 in a concentration of 1:5,000. P. Mithlens and 
W. Menk (1921) noted that this preparation possesses high bactericidal 
properties without destroying the tissues, and that at the same time it 
acts asacellstimulant. The first attempts were made with two specially 
resistant amcebic cases which, after months of emetine treatment, had 
undergone appendicostomy and cecostomy. In both instances an 
almost immediate clinical improvement took place. 


It is probable that a satisfactory. and permanent result cannot be 
obtained when this drug is administered by the mouth. Quinoxyl 
pills contain 4 grains (0.25 grm.), and it is recommended that as many 
as 81x should be given in a day. In the author’s experience this causes 
a considerable diarrhea, is usually badly tolerated, and moreover fails 
to exterminate amosbic cysts. If it is necessary to give it by the 
mouth, Mihlens has worked out the following scheme :— 


On the first day, three pills of 4 grains each (0.25 grammes) are given ; from 
the second to the fifth day, two pills three times a day, if tolerated ; and on 
the sixth and seventh day, three pills three times a day. The pills are best 
taken directly after a meal. As an after-cure lasting over three weeks, six 
pills should be taken daily on every fifth, sixth and seventh day. 

Children as a rule tolerate quinoxy! and are given it in pills of 1 to 2 grains. 
(A. G. Biggam, A. Halawani, and A. Ragab, 1931.) 


Soon after its introduction it became apparent that quinoxyl is 
more efficacious when injected into the rectum. It is absorbed from 
the bowel, and the solution must be retained as long as possible. It is 
subsequently excreted in the urine, where it can be demonstrated by 
the oxyquinoline test (green colour with perchloride of iron). 


The bowel should first be washed clear of mucus by an enema 
consisting of 1 pint of 2-per-cent. sodium bicarbonate, which is best 
given at 8 a.m. One hour later 200 c.c. (8 02.) of a 2.5-per-cent. 
solution of quinoxyl in warm water is introduced through a stout rectal 
tube with a terminal opening, the patient being placed upon his left 
side with a pillow or sandbag under the buttocks. The solution 
is slowly run in through a funnel, and the patient js encouraged to retain 
it as long as possible. After lying on his left side for five minutes, he 
lies on his back for the same length of time, and finally turns vo the right 
side, in order to assist the solution to distribute itself as evenly through- 
out the large intestine as is possible. Usually, he can retain the 
solution from eight to ten hours, sometimes even longer. Quinoxy! 
is excreted per rectum as a greenish liquid containing mucus and débris 
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derived from the bowel. Ten such treatments are necessary on as many 
successive days. 

It is necessary to emphasize that quinoxyl should be given as a 
retention enema and not as a cleansing enema. There is proof that 
quinoxyl introduced into the rectum percolates through the large 
intestine. 

This was found in a patient who died suddenly from coronary thrombosis in 
February, 1928. He had taken, altogether, 27 grains of E.B.I. without any 
untoward symptoms being provoked, and at the same time ten quinoxyl 
retention enemata. At autopsy quinoxyl was found coating the mucosa of 
the large intestine. 


Though well tolerated, quinoxy] is apt to provoke diarrhoea, but this 
ean be controlled by strict diet and rest in bed. That it exerts a direct 
effect upon the ulcers is proved by repeated sigmoidoscopic examina- 
tions, which show rapid healing. The action upon E. histolytica is 
direct. H. Vogel (1927) found that a dilution of 1 : 100 killed all amcba 
in cultures in three hours, J : 1,000 prevented multiplication in twelve 
hours. No toxic action has been ascribed to the drug, though rarely a 
rosy rash results. 

As a result of investigations on the effects of quinoxyl] given simul- 
taneously by the mouth and by the rectum over a period of ten days 
in fourteen cases, the author (1925), with R. M. Morris, concluded that 
the effects of this treatment were not always permanent, relapses being 
apt to occur, but that effects were specially good in those cases which 
had become resistant to emetine and emetine bismuthous iodide. As a 
result of this experience it was resolved to try out the combined 
effect of emetine-bismuth-iodide reinforced by quinoxyl retention 
enemata, a method which is now termed ‘“‘ combined treatment.” 


Combined treatment.—Combined treatment consists of injecting 
quinoxyl into the bowel (retention enemata), and at the same time 
exhibiting E.B.I. at night, so as to attack the amoebic infection simul- 
taneously. From observations by sigmoidoscopy, it has been found 
that extensive amcebic ulceration is present in the sigmoid colon and in 
the lower part of the rectum, where it is improbable that E.B.I. can 
exert full action, but that quinoxy]l is specially effective for lesions in 
the lower bowel. 

Experience has shown that it is unnecessary to give more than a 
total of 14-20 grains of E.B.I.; that is to say, not more than 2 grains 
as an individual dose, the total treatment lasting ten days. It is most 
important to observe the preliminary precautions already described. 
In order to prevent emesis and nausea, ] or 1} grains of luminal should 
be given half an hour before the E.B.I.; occasionally two tablets of 
allonal, 10 minims tinct, opi (nepenthe), or 10 grains of chloretone are 
effective substitutes. 

The following scheme has been drawn up of the combined treatment, 
together with the diet recommended. 
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ScHEME OF DrgeTaRY AND COMBINED TREATMENT FOR 
INTESTINAL AMGBIASIS 


On waking Potassium chlorate mouth-wash. 


7 a.m. Tea and 2 oz. milk. 

7.30 a.m. One egg, buttered toast, cup of tea and 2 oz. milk. 
8 a.m. Sodium bicarbonate enema (2 per cent.). 

8.30 a.m. Quinoxyl (23 per cent.) by rectum (7 0z.). 

9 a.m. 8 oz. milk. 


10.30 a.m. Juice of an orange, glucose } oz. 
12 noon, Liver soup, chicken or fish (boiled or fried), white sauce, toast 
and butter, custard or milk jelly, baked apple. 


4 p.m. Boiled egg, toast, butter, juice of one orange and 3 oz. glucose, 
or grapes or ripe banana, sponge fingers. 

5 p.m. Quinoxy] retention enema voided. 

6 p.m. Milk 8 oz.; bath. 

9.30 p.m. Sedative (luminal gr. l-gr. 14, chloretone gr. 10, or nepenthe 
min. 10). 

10 p.m. E.B.I. gr. 2. 


10.30 p.m. Sleep. 


At the termination of the treatment the patient should be permitted 
two days’ respite in order to recover from the strain of active treatment 
and to regain his “‘ sea legs,” for nearly always a sense of weakness or 
stiffness results. 

Should a relapse of amoebic dysentery occur after this thorough 
treatment the course may be repeated, and the strength of the quinoxyl 
enema increased to 5 per cent. 

The result of the combined treatment has been found most satis- 
factory. Subsequent relapses have been cured by further treatment on 
the same lines. (See Table, p. 190). 

It might at first sight appear difficult to assess the ultimate value 
of the treatment described, on the grounds that the wide area from 
which the cases were drawn renders satisfactory follow-up impossible. 
This, however, has been satisfactorily carried out and many havo 
been periodically re-examined over a period extending from ten to 
fifteen years. 

In the author’s opinion this is the most efficacious form of treatment 
for intestinal amcebiasis yet devised. At.the same time it would he 
going too far to say that it never fails. The main point is that the 
treatment must be conscientiously carried out with strict observance 
of detail. 

For instance: an official from Nyasaland contracted infection in March, 
1933, when active forms of HE. histolytica were present in a blood-and-mucus 
stool. He was subjected to a prolonged course of emetine injections and 
tablets of stovarsol taken by the mouth, but became so ill that he was sent 
home to England. In September, 1933, he suffered from an acute amebic 
hepatitis, with dysenteric stools still containing HZ. histolytica, whereupon he 
received an intensive course consisting of injections of emetine, retention 
enemeta of quinoxyl, and bismuth by mouth, after which he was apparently 
cured. However, when he came up in November for re-examination, E. 
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histolytica cysts were discovered in large numbers in the feces. Again he 
went through an intensive course of treatment lasting nearly one month, but 
in place of emetine injections he was given large doses of auremetine by 
mouth, combined with retention enemata of quinoxyl. In January, 1934, as 
the stools were still positive, several new preparations were tried. In May, 
1934, as he was suffering from diarrhoea with constantly positive stools, he 
came to London for treatment and received the combined emetine-bismuth- 
iodide (19 grains) and quinoxyl retention enemata in double strength, after 
which he felt well and remained cyst-free till the end of June. In July, they 
were again present in large numbers, but circumstances necessitated his 
return to Nyasaland with instructions to take monthly courses of a quinoxy] 
derivative. 

Two years afterwards, in July, 1936, he returned on leave and his stools 
were examined constantly, over a period of three weeks, with a negative 
result. He is now apparently cured. 

F. W. O’Connor, T. T. Mackie and others have now published a number of 
cases in which they claim permanent cures of intestinal amcebiasis by the 
exhibition of Anayodin. O’Connor (1931) describes this drug as being 
practically the same as quinoxyl. It is exhibited in the form of a pill of 
4 grains, each pill containing 8 to 10 grains of sodium bicarbonate to increase 
the solubility, and 12 pills are given daily (i.e., four after each meal) for eight 
days. According to O’Connor no other form of treatment is necessary. 
EK. Tonnard-Neumann and F. Valera (1931) have compared the actions of 
anayodin and quinoxy! and have been unable to distinguish any differences 
in therapeutic action between the two. 


Author’s summary of ultimate results of treatment of 535 cases of amebic 
dysentery (1941) 


I. Anti-amoebic treatment of 276 primary (previously untreated) cases. 
E.B.I, E.P.I, Un: and dena retention 


enemata : 57 
Combined treatment. 
E.B.I, + quinoxyl retention enemata ‘ . 219 


Relapse rate, 1.4 per cent. Treatment repeated, all finally cured. 
II. Treatment of 259 previously emetine-injected cases in addition to 
inadequate amounts of E.B.I, E.P.I, quinoxyl, stovarsol, or car- 


barsone. 
E.B.I, E.P.I, 30-40 grs. ‘ ‘ . 100 
Oral quinoxy! + retention enemata , - AT 
Combined treatment . , : , : . 142 
Relapse rate. . i , ‘ . 7.7 per cent. 


It is therefore contended that previous intensive emetine treatment renders 
the disease more difficult to eradicate. 


Vioform (iodochlorbydroxyquinoline) has been suggested as a substitute 
for iodoform and contains 37.5 per cent. of iodine, a greater proportion than 
is present in yatren. H. H. Anderson, N. A. David, and D. A. Koch (1931) 
found it was an effective amebicide in monkeys infected with H. histolytica. 
Vioform is given by the mouth in gelatine capsules—each containing 0.25 
gramme (4 grains) of the powder—three times daily for ten days. H. H. 
Anderson and A. C, Reed have reported upon sixty cases of amoebiasis treated 
orally with vioform, and three of these showed evidences of gastro-intestina] 
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irritation. According to these observers the drug is more satisfactory than 
quinoxyl. 

Rivanol, a derivative of acridine (2-sethoxy—6-9-diamino-acridine- 
lactate), was first recommended by O. Urchs and F. M. Peter. It is given 
a8 an enema in 1 : 2,000 solution, 500-800 cm. being injected at body- 
temperature, with the patient lying on his left side and afterwards adopting 
the knee-elbow position. Its action is said to be increased by the exhibition 
of sodium sulphate by the mouth. The enema is retained as long as possible 
—for at least fifteen minutes—and it is said that a course of ten or more treat- 
ments are necessary. This subject is dealt with by T. Ronnefeldt (1931) and 
A. G. Biggam and M. A. Arafa (1930). Various opinions have been expressed 
as to the value of rivanol treatment. Biggam and Arafa and other observers 
in Cairo believe that it is an excellent method for soothing the bowel and that 
it acts as an anti-spasmodic, but there is no proof that it is effective in healing 
ameebic ulceration. Rivanol is also dispensed as “‘ Rivanolettes ’’—tablets 
by the mouth in doses from 30 to 50 milligrammes daily. Children receive a 
tenth of this dose. 


Kurchi bark and its derivatives.—The alkaloid of kurchi bark, 
(Holarrhena anti-dysenterica), a small deciduous plant from the Himalayas, 
conessine, has been found to exert some action upon the Z. histolytica in 
vitro. Kurchine hydrochloride (Whiffen & Co.) is the crystallized alkaloid 
from the bark, and has the formula C,,Hg)N.. It is given by the hypo- 
dermic route in doses of half to one grain, and may also be given by mouth 
in the same quantities. It is said to be far less irritating and toxic than 
emetine, but it is questionable whether its effects are permanent. Kurchinetum 
bismuthous 1odide was introduced by H. W. Acton and R. N. Chopra (1933). 
The drug is given by mouth in 10-grain doses without any deleterious effects ; 
apparently, the same precautions are necessary as have already been described 
in the case of E.B.I. It is said to be specially valuable in chronic intestinal 
amosbiasis, as well as in cases of amebic hepatitis. The adoption of this 
drug is advocated on account of both the simplicity in its administration, 
and the cheapness of its production. Unfortunately the author has not seen 
permanent cures in cases of amoebiasis, treated by this method in India, 
who have returned to England. 


Stovarsol, acetarsol, or spirocid (acetyl-oxy-amino-phenyl- 
arsonic acid), was synthesized by Fourneau and introduced by E. 
Marchoux (1922) for the treatment of amoebiasis in France. It contains 
27.2 per cent. of organic arsenic. Although it has definite value as an 
intestinal tonic and in the after-cure of amebic dysentery, it cannot 
be said that the French claims to its value as a reliable amcebicide 
have been fully substantiated. On account of its simplicity stévarsol 
has been extensively used in treating mild cases of amcebiasis and 
carriers, and, according to E. F. Craig, in his practice, 60 per cent. of 
infections were eliminated after one course of treatment. He has, 
however, had to abandon its use on account of its toxic propensities. 

It has been customary to exhibit this drug in doses of 4-grain tablets 
(0.25 gramme), twice daily for ten days, as an after-treatment, and in 
carriers who for various reasons cannot undertake vigorous courses of 
treatment. It is necessary to emphasize that there may exist a definite 
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idiosyncrasy to stovarsol. Its action on the Entameba is due to the 
arsenic it contains, and cases of arsenical poisoning, sometimes even 
fatal, have followed. On no account should patients be allowed to 
take the drug without strict instructions regarding its possible toxic 
effects. Optic atrophy is possible from gross overdosage. 

One of the most common forms of stovarsol poisoning consists of an 
urticaria-like rash on the face, neck, and trunk, together with pyrexia, 
and sometimes adenitis ; it so closely resembles German measles that 
two cases in the author’s practice were sent to a fever hospital, and 
other instances have been reported in the literature (F. D. Annesley, ° 
1928). There is also a curious form of delayed stovarsol poisoning. 
H. C. G. Semon (1982) reported such a case in which toxic symptoms 
were noted some days after administration. Injections of sodium 
thiosulphate have been found useful in relieving this toxic dermatitis 
(J. Morgan, 1926). 


Treparsol, an arsenobenzolic derivative of the salvarsan type, has 
been used in the treatment of amoebiasis in the same manner as stovarsol 
and has the same disadvantages, though it is said to be more rapidly 
eliminated. P. W. Brown (1928) found it gave excellent results when 
combined with emetine therapy. 


Carbarsone (H,0,As,C,H,NHCONH,), as originally prepared by 
Ehrlich, is 4-carbamino-phenyl-arsonic-acid, containing 28.8 per cent. 
of arsenic, and is allied to tryparsamide and stovarsol. In America 
there have recently appeared a number of papers advocating the ad- 
ministration of this drug in chronic intestinal amoebiasis. A. C. Reed, 
H. H. Anderson, N. A. David and C. D. Leake (1982) advise, for an 
adult, 0.25 gramme twice daily for ten days, given in gelatin capsules 
(pulvules) by the mouth. It is claimed that the drug is clinically 
non-toxic in effective doses, and it may conveniently be administered 
orally without interfering with the patient’s usual mode of life. Its 
therapeutic action is due to arsenic, and it 1s less toxic than stovarsol. 
Nevertheless this drug should be administered only under supervision. 
(Recently a fatal case of arsenical poisoning has been reported after 
its use (KE. Epstein, 1986).) The author’s experiences of the end result 
of carbarsone-treated amoebic dysentery have not been favourable. 
One such case may be quoted. 

A patient was referred as in a particularly acute attack, having taken two 
pulvules (8 grains) daily for one month; nevertheless many active amoebic 
ulcers, in which amcebs were demonstrated, were seen in the rectum and 
sigmoid by sigmoidoscopy. He was subsequently cured by the combined 
treatment. 

Both stovarsol and carbarsone may be administered in the form of 
retention enemata of 2 grammes in 200 c.c. of warm sodium bicarbonate 
solution. 


Amibarson is a new compound with a chemica] composition similar to 
carbarsone and with a similar action (R. N. Chopra, B. Sen and G. Sen, 1935). 
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Bismuth subnitrate.—For many years W. E. Deeks (1914), in 
Panama, advocated large doses of bismuth salts given by the mouth, claiming 
that little, if any, of the bismuth was absorbed. As much as 180 grains, 
mechanically suspended in a tumblerful of milk or water, every three hours 
night and day, were exhibited in severe cases. Very occasionally some 
untoward effects, such as cyanosis and forcible action of the heart, have been 
observed, and these have been ascribed to impurities. During the first ten 
days strict dietary is necessary, after which a non-irritating diet must be 
maintained for two or three months. 

There are not many advocates of this strenuous bismuth therapy at the 
present day. Probably it merely masks the symptoms of an acute attack ; 
but since such administration tends to convert the acidity of the colon contents 
to alkalinity, it may render the medium incompatible to H. histolytica. 

Chaparro Amargosa.—This is an extract made from the bark or 
leaves of a Mexican plant, Castela nicholsoni, and has been extensively used 
in that country. Five teaspoonfuls are suspended in 8 ounces of boiling 
water for a quarter of an hour ; the decoction is allowed to cool and is strained 
before use. It may be given by the mouth (but the taste is acrid), three 
teaspoonfuls a day or by means of an enema of 12 ounces. Treatment 
should be continued for ten days. 

Simaruba.—Made from the bark of plants of the genus Simaruba, this 
has long had a reputation in the treatment of amoebic dysentery. It contains 
a principle similar to or identical with that of Chaparro. <A teaspoonful of 
powder is infused in the manner described above, and it is given in the same 
dosage. 

Kho-sam .—This also is a native cure for dysentery. Prepared from the 
seeds of Brucea sumatrana (Simarubacee), it has been recommended by 
French workers in Cochin-China, but there is no evidence that it contains 
any active principle. 

Uzara, of which the active principle is uzarine, is the name for a native 
remedy derived from an African plant of the family Asclepeadacee. It is 
given in the form ofa tablet. This drug appears also as a proprietary prepara- 
tion—Panzaron—that has been recommended by German workers. 

Salvarsan has been recommended by French workers for refractory 
cases of intestinal amoebiasis, administered intravenously, orally, or rectally. 
P. Ravaut has recommended neosalvarsan injections combined with emetine, 
and it certainly does appear to be efficacious in those cases in which a history 
of syphilitic infection can be obtained. 


Bael fruit (Aegle marmelos).—This is a large globose fruit with a hard 
woody rind and an astrigent yellow pulp. The pulp contains sixteen cells, 
each lodging an oval seed surrounded by transparent mucus with a turpentine- 
like flavour. Two fruits can be given in the course of one day. The soft 
pulp is scraped out of the shell by a fork and should be well mixed with 
sugar and cream and eaten in small amounts with each feed of milk, or it 
may be given in an infusion in the form of bael-fruit tea. It is an adjuvant 
to the treatment of ameebic dysentery. 

Ravaut’s paste, introduced by P. Ravaut and Charpin in 1919, consists 
of powdered charcoal, subnitrate of bismuth, syrup, and glycerin, 100 grammes 
of each, and powdered ipecacuanha, 4 grammes. The dose is about 1 drachm 
three times daily. Le Noir and M. de Fossey (1922) found that when combined 
with intravenous injections of salvarsan (0.3 grarame) favourable results were 
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obtained. Ravaut’s paste is usually given for a course of twelve days. It 
has been used a good deal in France. 

Drugs used for special symptoms. Secondary diarrhea.—This 
diarrhoea occurs sometimes in a bowel which has been greatly damaged 
by ameebic ulceration, and various enemata have been advocated :— 


(1) B Quinin. dihydrochlor. . ‘ . 10 gr. (0.65 grm.) 
Acid. boric. . ‘ ; : . 2 drachms (7.75 grm.) 
Aq. ad . . 2 pints (1,336 c.c.) 
To be given at body temperature. 
(2) B Acid. tann. . : : - 160 gr. (10 grm.) 
Quinin. hydrochlor. ‘ . 16 gr. (1 grm.) 


To be dissolved in 1? pints (1 litre) of warm water. (If pain is 
caused, use at half-strength.) 

Post-dysenteric colitis.—A kind of mucous colitis is frequently seen 
after amcebic infection. This must be treated on the principles laid 
down for the treatment of that disease in Chapter XXIII. 

Post-dysenteric constipation.—Obstinate constipation may often set 
in. The usual oily preparations such as liquid paraffin, petrolagar, 
isogel or agarol may be employed; castor oil may be neces- 
sary, and salts also may be beneficial. The following mixture 
is recommended. 


BR Ferr.sulph. . ; ; . gr. 
Liq. arsen. . : ; . 3 minims 
Inf. aloei : . loz. 


One ounce three times a day. 


Proof of radical cure.—It is by no means easy to prove that a 
patient is entirely free from ameebic infection after curative treatment, 
owing to the fact that, during treatment, the parasites, whether active 
forms or cysts, disappear from the stools. Even in uncured cases cysts 
do not re-appear for three or four weeks after cessation of treatment. 
Clinical relapses have to be considered as well as parasitical, i.e., the 
re-appearance of the parasite in the stools in the absence of obvious 
clinical symptoms. It used to be considered that, if the stool was 
examined daily for three weeks without discovering ameebic cysts, the 
patient could be considered cured, but at present it 1s probably more 
practical to control treatment by periodic sigmoidoscopic examinations. 


ILLUSTRATIVE CASES 
(1) Duration sixteen years. . 
P.H.C., 70, twenty years in India. First attack of amcebic dysentery 
1928, treated by emetine injections ; second attack in England seven 
years later. Third attack 1989; owing to loss of weight, diarrhaa, 
blood and mucus stools, suspected of carcinoma. Sigmoidoscopy 
suggested amecebic ulceration, confirmed by scrape preparations. 
Feces contained large numbers of EF. histolytica cysts. Combined H.B.I. 
and quinoxyl retention enema treatment for 10 days. Since then 
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bowels perfectly normal; no further symptoms. Increase in weight 
five pounds. 
(2) Duration twenty-one years. 

Mrs. K. W., 64, spent six weeks in Bombay and ten days in Colombo 
in 1918 ; never in tropics since. Ever since has had chronic diarrhea. 
In 1929 had a liver abscess from which she recovered, in 1981 suffered 
from acute cholecystitis; gallbladder with over 1,000 small calculi 
removed. In 1984 streptococcal abscess of right lung. Feces examined 
October, 1984; numerous active HE. histolytica. Routine combined 
treatment—E.B.I. and quinoxyl for 10 days—well tolerated. Free 
from infection since. 

(8) Duration thirty-one years. 

D.B.B., 56, lived 21 years in India and 2 in Mesopotamia. In 1910 
amoebic dysentery with liver abscess (aspirated—two operations). 
Seven years later recurrence of amcebic dysentery treated by emetine 
injections, after which periodic attacks of diarrhoea. Last 22 years 
in England. In June, 1941, sudden acute attack of diarrhcea with 
tenesmus ; carcinoma suspected on account of wasting and cachexia. 
Sigmoidoscopy revealed amcebic ulcers and feces contained EH. histolytica 
cysts. Combined E.B.I. and quinoxyl treatment resulted in cure. 
Put on weight, normal stools since. 


(4) Ameebre dysentery in boy of 15, duration 10 years, possibly longer. 

A.P.B., 154, born in India, lived there till 54. At seven months had 
first attack of dysentery (? ameebic). At 5 relapse, treated by emetine 
injections. Intermittent attacks of diarrhea subsequently for 6 
years. Diarrhoea recommenced at 18; examined in August, 1941, was 
then severely ill with emaciation, anemia and abdominal pain. Blood 
and mucus stools with active EH. histolytica and Charcot-Leyden 
erystals. Combined E.B.I. and quinoxyl enemata for 10 days. Since 
then has kept perfectly well, returned to school and plays vigorous games. 

(5) Duration 28 years, appendicostomy. 

W.C., 61, first attack of dysentery in §. African war in 1901. Seen 
in February, 1929. During 28 years suffered intermittently with 
diarrhea, blood and mucus. In 1929, on supposition that he was 
suffering from ulcerative colitis, appendicostomy. For 10 years 
continuously he irrigated himself daily through the wound. In feces 
cystic and precystic forms of E. histolytica. Combined E.B.I. and 
quinoxyl enemata for 10 days. Appendicostomy closed. Reported 
June, 1941, in good health, no return of symptoms. 

(6) Duration 24 years. 

V.C., 48, Danish correspondent, resided one month in N. Borneo in 
1907 where he had attack of dysentery. On return to Copenhagen had 
chronic diarrhoea for 24 years. In 1910 ameebic dysentery diagnosed, 
lavage and diet treatment unsatisfactory. In March, 1931, averaged 
six stools daily. E. histolytica cysts found. Loss of weight 20 lbs. 
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liver enlarged, infiltration of sigmoid and large intestine. Combined 

E.B.I. and quinoxyl retention enemata. Reported regularly since in 

good health. 

(7) Duration 11 years, appendicostomy. 

L.P., 84, contracted amosbic dysentery in Burma in 1921. Emetine 
injections. Returned to England 1928. Case is remarkable on account 
of resistance to emetine and E.B.I. Had three separate courses of 
E.B.I. (80 grs.) in hospital. Acute relapses on each occasion within 
14 days. Finally prolonged stovarsol course. Regarded as incurable ; 
appendicostomy performed and lavage with ipecacuanha solution for 
8 years. Seen in February, 19382. Active EH. histolytica in discharge 
from appendicostomy and in feces. Combined E.B.I. (grs. xx) and 
quinoxy] enemata, also quinoxy]! irrigations through appendicostomy. 
After 5 months appendicostomy wound closed, no dysentery since. 
Subsequently had ureteric calculus, passed per urethram. 

Diet.—The problem of diet in the convalescent treatment of amcebic 
dysentery is rather a controversial subject. In the author’s opinion, 
when efficient cure of intestinal amcebiasis has been attained the need 
for strict dietary does not arise, but for the present it is safer to adhere 
to a judicious dietary for at least one month from the cessation of 
active treatment. The main point is to avoid too much starch and fat. 
Alcohol, except in small quantities, appears to predispose to a relapse. 

The author advocates the following dietary for four weeks after 
active treatment. 

Permitted. Porridge, eggs, fish (haddock, plaice, cod, sole, or whiting, 
either boiled or fried), chicken (boiled or roast), rabbit, game 
(pheasants, partridges, pigeons, etc.). Milk puddings (rice, 
sago, semolina, ground rice), toast, rusks, biscuits, brown 
bread, Vita bread. Vegetables (spinach, vegetable marrow, 
cauliflower, brussels sprouts, young carrots, or young turnips). 
Stewed fruit (pears, peaches, or prunes),baked apples, bananas, 
grapes, oranges, grape fruit, plain cakes, fruit jellies, custard 
pudding or plain puddings. Red meat—such as underdone 
beef or mutton—is advocated for lunch, and such dishes as 
tripe, brains, and sweetbreads are also permitted. Beverages 
—light wine or claret. 

Not permitted. Cheese, new bread, potatoes, fats, suet puddings, rich cakes, 
pastry of all kinds, coarse fruit and vegetables (turnips or 
carrots, cabbage), pickles, sardines and preserved fish. 
Beverages—spirits, beer or stout. 

Resistant cases.—Formerly—even within the last five or six years 
—resistant cases of intestinal amcebiasis were frequently encountered, 
but at present it is generally agreed that amoebic lesions of the large 
intestine yield readily to emetine and quinoxyl treatment so that there 
is no justification for resort to surgical measures, such as appendi- 
costomy, as in bacillary dysentery, with the object of washing out the 
bowel. Indeed, recent experience goes to show that such measures 
should never be adopted, except as a last resort. 
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Tun Suraican Aspects or AMasic DysEnTERY 


Although the surgical complications of amoebiasis—other than liver 
abscess—play a considerable part in tropical practice, yet this important 
aspect has received scant attention in textbooks. It has already been 
pointed out that ameebic dysentery may simulate many other diseases. 
Symptoms may resemble those of hemorrhoids, carcinoma of the 
rectum or the cecum, tuberculous enteritis, intestinal obstruction, 
gangrene of the rectum and, in the case of ameebic hepatitis, cholecystitis 
and ascending pylephlebitis. Acute amoebic hepatitis may simulate 
perforated gastric ulcer ; appendicitis, also, may readily be mimicked 
for instance, by ameebic typhlitis, by perforation of the cecum, or even 
by acute hepatitis. 

Perforation of the cecum may take place suddenly, or the process 
may be insidious, accompanied by formation of a localized abscess. 
Perforation of any portion of the colon may also occur, causing general 
peritonitis, localized pericolitis, or pericolic abscess. Perinephric 
abscess due to localized perforation of the ascending colon has also 
been recorded. Acute cedematous inflammation of the colon or exten- 
sive sloughing of the intestinal wall may accompany this complication, 
while cicatrization and stenosis of the colon may give rise to obstruction. 
Hemorrhoids are not infrequently a complication of ameebic dysentery 
and periproctitis with rectal stricture and fistule may occur.* 

A. E. Sitsen (1927), in an extensive experience of over 8,400 cases 
and autopsies in Java, has found that an extension of the inflammation 
through the bowel-wall often occurs, and gives rise to peritonitis with 
adhesions ; sometimes also perirectal abscesses and recto-vaginal 
fistule may result. 

Perforation of the colon.—Acute perforation is accompanied by fecal 
flooding ; the symptoms indicating this catastrophe are sudden onset 
of abdominal pain with vomiting, collapse, rising pulse-rate, and 
distension and rigidity of the abdomen. In a profoundly toxic patient 
the symptoms may not be so dramatic, and perforation may only be 
suspected when there is spreading abdominal tenderness and distension. 
If retroperitoneal perforation occurs, or if adhesions have formed 
round the attenuated area of the bowel-wall, abscesses may gradually 
form. Usually this gives rise to local pain and tenderness, most 
commonly in the right iliac fossa where it may closely resemble appendix 


The treatment of amebic perforation is a surgical procedure, although 
usually these cases are recognized too late. C.C. Choyce recorded two 
cases of successful suture of dysenteric ulcerations during the 1914-18 
War. (Private communication.) In one there was a localized abscess 
shut off by adhesions, which was opened and drained: in the other a 


* Z. Cope (1920) records operating upon 12 cases of perinephric abscess of which four 
had a history of previous dysentery and two had amoebic cysts in the feces. He also 
records cases of periproctitis in which amosbz have been demonstrated in the resulting fistulee. 
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_leak was found in the terminal portion of the ileum, which was sutured, 
and with free drainage the patient recovered. If the perforation cannot 
easily be closed, the affected loop should be drained extraperitoneally. 

In amebic typhlitis a tender swelling in the right iliac fossa is usually 
found, together with slight fever, vomiting and nausea. As C. Barry 
and 8. J. Crump (1916) remarked, ‘‘ the surgeon will do well to weigh 
carefully the history of an attack of chronic dysentery before deciding 
on the immediate abdominal operation,’ and once more it must be. 
emphasized that, in every country where amoebic dysentery is endemic, 
the surgeon should have the feces examined for amcebe or cysts before 
deciding upon operation. 

In amabic appendicitis the appendix is usually involved in common 
with the rest of the cecum and seldom gives rise to definite diagnostic 
signs and symptoms. The cecum is generally found to be edematous. 
True amoebic appendicitis has to be distinguished from ameebic 
perityphlitis, and also from amcebic dysentery in which ulcerations are 
limited to the cecum. It is important to note that in subtertian 
malaria a condition may arise which closely simulates it. Z. Cope 
advocated the thigh-rotation test as useful in determining whether 
tenderness per rectum is due to ulceration of the pelvic colon or to a 
perforated appendix. 

Thrombosis of the portal vein as a surgical complication of intestinal 
amoebiasis has been described by A. E. Sitsen (1918). 

Fulminating ameebic dysentery—The dysenteric process is sometimes 
so acute that large portions of mucous membrane become gangrenous 
and slough, with spread of infection through the bowel-wall into the 
peritoneal cavity. In this condition the surgeon may be asked to 
operate, either to provide an opening for washing out the colon from 
above, or to divert the intestinal contents and thus give the colon a 
rest. For the former purpose appendicostomy or cecostomy is the 
operation of selection: for the latter, ileostomy. 

As a general rule, surgical interference in intestinal amoebiasis is 
strongly contra-indicated. Whenever it has been somewhat recklessly 
undertaken, disaster has resulted. This was the experience during the 
Chicago epidemic of 1988-84. In the author’s experience, when a 
colostomy has been undertaken in amoebiasis on the mistaken concep- 
tion that the symptoms are those of carcinoma, ameebic ulceration is 
accentuated rather than retarded. In September, 1987, the author 
had such a case under his care—an ex-soldier from India, twenty-five 
years of age (see p. 250). Colostomy had been performed to relieve 
symptoms as rectal ulceration had been mistaken for malignant disease. 
Ameebic infection of the skin had resulted, the colostomy wound had 
become offensive and septic with brawny infiltration of the abdominal 
parietes. Response to emetine therapy was miraculous. 

It is only in exceptional surgical complications that appendicostomy 
and cw@costomy are indicated. Uncontrollable hemorrhage, for instance, 
may be an indication for cwcostomy for purposes of lavage and the 
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application of styptics. Subsequent to any operative measures the 
patient should undergo a curative course with E.B.I. and quinoxyl. 

In the hyperplastic form of amoebiasis R. W. Runyan and A. B. 
Herrick have found it necessary to excise the diseased portion of the 
colon and to perform end-to-end anastomosis. A condition simulating 
tumour, produced by enormous thickening of the bowel-wall, was 
encountered in four cases; in one it was primarily diagnosed as a 
cecal tumour. It is usually considered safest to resect the diseased 
portion by Paul’s method. Intestinal obstruction due to an amebic 
granuloma may necessitate a short-circuit operation. 


Immunity.—Although there is nothing definite known about 
immunity to infections with E. histolytica, such evidence as we possess 
may be summarized. It has generally been supposed that a previous 
infection with I. histolytica confers no immunity, since a person cured 
of an amoebic infection appears to be just as liable to a fresh one. 
This has been found to be the case, certainly, in experiments on animals. 
Immunity to infection with EH. histolytica is probably dependent 
primarily upon the resisting power of the host. These are the clinically 
observed facts, while a considerable amount of tentative work on 
immunity reactions of amoebiasis has been carried out in laboratory 
animals (see p. 154). 


Prophylaxis.—The measures adopted to prevent infection with 
E. histolytvca are practically the same as those already described for 
bacillary dysentery, and depend in the first place upon efficient sani- 
tation and measures directed against the honse-fly, which may act as 
a carrier of ameebic cysts. It must be especially insisted that, in the 
tropics, raw vegetables, lettuce, fruits, and foods which have been 
exposed to the air and possibly contaminated by human excreta, must 
be avoided. The prevalence of intestinal amoebiasis in heavily 
cultivated districts is undoubtedly due to the prevailing custom of 
fertilizing with human night-soil. The cysts of H. histolytica can survive 
in a moist medium, and there is considerable evidence that the disease 
is in the main water-borne; thus, in large communities, the problem 
resolves itself into the provision of a pure water supply. 

The question of dealing with human carriers of EL. histolytica cysts is 
difficult. It is probably advisable that, in the tropics, where a large 
number of native servants are employed, feces should be examined 
periodically for cysts of EH. histolytuca, and no cyst carrier should be 
employed as cook, waiter, or mess orderly. Wherever possible, infected 
individuals should be treated with emetine-bismuth-iodide, and the 
source of infection removed. 

As C. F. Craig (1985) rightly points out, amoebiasis must be regarded 
as a public health problem in those countries where it is endemic, as 
it has been proved to be in parts of the United States. The evidence 
shows that it is present in parts of that country, and that 5-10 per 
cent. of the population harbour E. histolytwa. 
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Successful prevention and final eradication of amebiasis depend 
upon general sanitation, pure water supply, and protection of food from 
flies. Efficient sterilization of drinking water is most necessary. This 
cannot be effected by chlorination but is more efficiently done by 
filtration (B. K. Spector, J. R. Baylis, and O. Gullans, 1984). The 
former method does not destroy the cysts of E. histolytica. 

For the recognition of the disease in infected persons and of carriers 
of amcebic cysts, a thoroughly trained laboratory personnel, well 
versed in the differentiation of HE. histolytica from other species of amcebee 
and from intestinal flagellates, is necessary, and such an efficient staff 
is not always easy to obtain. 


CHAPTER XIV 
AMEBIASIS (continued): SECONDARY AMCBIASIS* 


In secondary ameebiasis the liver is the organ most frequently affected, 
resulting, as a rule, in amcebic hepatitis or in hepatic abscess. 

Amebic hepatitis or hepatic amcebiasis.— Acute amoebic hepati- 
tis may supervene at any time during the course of amebic infection 
in about 5 per cent. of cases. It may come on while symptoms are 
acute, or it may appear as a “ bolt from the blue ’’ during a remission of 
the disease. It may be accompanied by alarming symptoms and is 
usually preceded by a rigor. The patient complains of dyspepsia, acute 
September, 1937. 
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Chart 3.—Amebic hepatitis occurring during chronic amoebic dysentery. Note 
immediate response to emetine therapy. 


precordial pain, and a heavy sensation over the hepatic area. Some- 
times, when the onset is not quite so acute, he may become conscious 
of a sharp stabbing pain over the liver, accentuated by any jarring 
movement. The temperature may rise to 108° or 104° I’. The face is 
flushed, the tongue furred, and the patient obviously in great pain. 
The liver itself is usually greatly enlarged—the lower border may 


*The historical aspects of this subject have been ably set forth by W. A. H. Karunatatne (1940-1). 
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project for more than a hand’s breadth below the costal margin—and 
extremely tender. Pain referred to the right shoulder area is also 
frequently present, Onset of hepatitis is accompanied, as a rule, by 
exacerbation of the dysenteric symptoms and diarrhwa. The pulse is 
rapid and dicrotic and profuse diaphoresis is common. A distinctive 
feature is a considerable leucocytosis 20,000-30,000. 

Acute hepatitis may subside in three or four days without active 
treatment. The condition yields to emetine therapy (Chart 3), and 
the liver diminishes rapidly after incision and operation, or after 
withdrawal of blood through an aspirating syringe (hepatic phlebotomy) 
(A. Degoree, 1914). Apparently amcebic hepatitis is due to a massive 
invasion of the liver by active E. histolytica (see p. 241). According to 
Z. Cope (1920), and also to the author’s experience, it may develop 
four years or more after cessation of intestinal symptoms. 

A nice point in differential diagnosis is the distinction between acute 
amecebic hepatitis and acute cholecystitis—by no means always easy. 
In cases of doubt, assistance may be sought in the marked leucocytosis 
which is associated with hepatic amicebiasis, its connexion with previous 
recognized ameebic infection, and the absence of any of the secondary 
signs of gall-bladder infection such as a positive Van den Bergh reaction 
and bile pigments in the urine. 

The association of amebic hepatitis with jaundice is very rare and 
when there are signs of obstructive icterus, then amabiasis can be 
ruled out ; but toxic jaundice may occasionally accompany hepatic 
amebiasis. 

The author has treated two genuine cases of this condition, one from China, 
the other from Sierra Leone. The liver signs were typical; the urine 
contained bile salts and bilirubin, and the stools EH. histolytica cysts. This 
was associated with typical pyrexia. The blood-serum contained 4 indirect 
Van den Rergh units. Response to emetine and E.B.I. was satisfactory. 

Z. Cope has discussed its differentiation from acute appendicitis in 
those cases in which the pain is referred to the right iliac fossa, and has 
drawn attention to the almost miraculous effect of emetine under these 
circumstances. 

Chronic amcebic hepatitis, that is, a general enlargement of the liver 
in the absence of exacerbations, is occasionally met with, and may be 
confused with the enlarged liver of heart disease, malaria, or, possibly, 
hypertrophic cirrhosis. Chronic amcebic hepatitis may also be the 
precursor of hepatic abscess. It usually resolves quickly after the 
injection of emetine. 

Occasionally relapsing cases of acute amcebic hepatitis with multiple 
rigors may occur. The following is an illustrative case :— 

An officer, who had returned four years before from service in Mesopotamia 
was seen in November, 1927. His illness had lasted four months and was 
characterized by multiple rigors with pyrexia reaching 105° F. Sometimes 
two occurred within twenty-four hours. There were no signs or symptoms 
pointing to any particular organ of the body, save that an enlargement of the 
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liver became apparent as the disease progressed. The leucocytes numbered 
as high as 30,000, with 80 per cent. of polymorphonuclears. Feces contained 
E. histolytica cysts. The fever ultimately resolved after intense anti-amcebic 
treatment over a period of six weeks. The case was further complicated 
by the appearance of intramuscular abscesses due to quinine injections given 
by his former medical attendants under the mistaken impression that the 
rigors were of malarial origin. 


Hepatic abscess (Liver abscess; Amecebic abscess of liver).— 
There can now be no question of the existence of an intimate relationship 
between intestinal amcebiasis and liver abscess, as numerous and well- 
authenticated statistics go to prove. Hepatic abscess is, however, 
not always associated with obvious clinical dysentery; therefore the 
absence of a positive history of ameebic infection, or of diarrhoea, does 
not rule out the possibility of an amcehic liver abscess. 

The association of intestinal symptoms with liver abscess has long 
been recognized, but it cannot be said that, until comparatively recently, 
information on the subject was either well-defined or precise. Since 
1887 it has been generally accepted that tropical liver abscess is, in 
fact, but a complication of intestinal amoebiasis. The actual invasion of 
the capillaries of the bowel wall by amocbe and their subsequent 
transportation to the liver was first observed by H. F. Harris (1898). 
It is especially likely to attack Europeans, in contra-distinction to 
natives of those countries in which amoebiasis is endemic. In the 
Indian Army in 1894 the proportion of deaths from liver abscess to the 
total mortality was estimated, in native troops, at 0.6 per cent., whereas 
in European troops it was 7.4 per cent. It is unquestionably true that 
amoebic abscess of the liver was much more frequently encountered in 
former times than at the present day. According to Sir J. Fayrer, the 
proportion of deaths from this cause in 1850-79 among British troops 
in the man-strength of 57,742 was 2.19 per 1,000. 

In strong contrast to the incidence and frequency of liver abscess 
and hepatitis in the tropical regions of the Far East, is the comparative 
infrequency in the West Indies and South America. 

Undue consumption of alcohol was formerly considered a potent 
predisposing cause ; thus in forty cases of liver abscess, K. J. Waring 
noted intemperance in 67.5 per cent. Few authorities at the present 
day, however, consider that alcoholic excess 1s such an important factor. 

The relationship between amcebic dysentery and liver abscess was 
worked out by L. Rogers in India, 1901-10 ; there he showed that there 
was a definite ratio between the admissions of these diseases in British 
Army Hospitals. It is known that extensive amcebic ulceration of the 
bowel may exist in the human body without causing any obvious signs 
or symptoms, and Rogers (1918) proved that in this condition amebic 
ulcers, either active or passive, are almost invariably found in the 
cecum or in the ascending colon (sixty-three cases, with dysentery 
findings in 90.5 per cent.). Liver abscesses have been found frequently 
In association with fatal amcebic dysentery (C. F. Craig (1984) 88 per 
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cent.; A. E. Sitsen (1927) 10 per cent.; A. C. Clark (1925) 51 per 
cent.) Chauffard (1892) has epitomised as follows :—‘‘ The more 
frequent, grave and persistent dysentery is in a country, in like propor- 
tion will suppurative hepatitis be frequent, grave and persistent.”” In 
the great rnajority of cases dysentery antedates the onset of the abscess 
—it may be for twenty years or longer, as in the cases cited by G. C. 
Low (1916), the author, and others. 


Atwlogy.—Liver abscess is apparently likely to occur in about 2-5 
per cent. of amcebic infections in Europeans, but to a much smaller 
degree in natives of the endemic zones.* 

As a general rule, liver abscess occurs in those Europeans who have 
long been resident in the country ; it is not a disease of the newcomer. 

It is well known that European women in the tropics, though as 
frequently subject to amcebic dysentery as European men, rarely suffer 
from liver abscess. The disease is most common between the ages 
of twenty and forty, and it rarely occurs in children, the youngest case 
in the author’s series being eleven years of age. A. G. Biggam (1982), 
however, in Cairo, reported an ameebic liver abscess in a child of three 
months. 

P. Huard and J. Meyer-May (1986) record a series of 150 
cases in which liver abscess occurred in 187 men, 12 women and one 
child ; 66 of the patients were Europeans, and 84 native Tonkinese. 

J. M. Tao (1981) in China, in 1,000 cases of ameebic dysentery, found 
liver abscesses in 1.8 per cent.; C. F. Craig, in Europeans in America, 
in 745 cases, slightly over 5 per cent. 


PatuoLtoGy oF Hepatic AMG:BIASIS 


Probably the liver becomes invaded by E. histolytica via the portal 
vein. It has already been stated that, in sections of the bowel, amcebee 
may be found multiplying in thrombosed veins and it is thus obvious 
how they may be swept by the blood-stream into the liver. 

Ameoebe were originally found in portal emboli by Councilman and 
Lafleur, and they have been traced in blood clots for the whole length 
of the portal system to their distributfon in the interlobular veins (W. C. 
Brown, 1910). The majority probably die out owing to the protective 
influence of the healthy liver cells. C. M. Wenyon (1918) has demon- 
strated amcebee in the mesenteric lymphatic glands in these cases. 

EK. Sambuc (1918) suggested that anastomosis of lymphatic vessels 
between the pleura and the liver is responsible for the frequency 
of pleurisy in hepatic abscess; according to this view pleurisies may 
be divided into those which are the result of direct extension and 
those which are of metastatic origin. Councilman and Lafleur (1891) 
originally demonstrated amcebe in the exudate on the surface of 

* Probably the estimates which placed the incidence of amoebic abscess at 20 per cent., 
e.g., in Councilman and Lafleur’s series in 1891, were exaggerated. A. Davidson, writing in 


1907, states that 8.5 per cent. of those suffering from amoebic dysentery developed liver 
abscess. 
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the liver, but there is no evidence that they can enter by the peritoneal 
surface or by the bile ducts. Ch. Dopter and K. Deschiens (1988) have, 
in fact, shown that the presence of bile salts in culture media retards 
the development of H. histolytica. The capacity possessed by the liver 
for regeneration is remarkable. The liver outside the abscess area 
may have a normal appearance, or may show varying degrees of 
congestion. 

The liver of an infected person is subject to constant attack by 
invading amcebw. If, however, they are unable to obtain a footing, 
they soon perish, as the hepatic cells appear to be able to arrest further 
multiplication of EK. histolytica. Unless they are able to produce large 
areas of necrosis, hepatic abscess does not ensue. 

The production of numerous small necrotic areas a few millimetres 
in size, containing gummy pus, with actively dividing forms of LE. 
histolytica, results in amebic hepatitis, (Fig. 25) and may not necessarily 
precede a genuine hepatic abscess. 


Fig. 25.—Miliary necrotic 
foci in liver in acute 
hepatic ameebiasis, with 
portal distribution of the 
entamebe. 





P. HH. M.-B. 


G. B. Bartlett (1917) found hemorrhages in the central zones of the 
liver lobules, and insular cirrhosis has been noted by other observers ; 
both this and necrosis are the results of metabolic and chemical toxins. 
In sections through the wall of an acutely-spreading abscess the amcebee 
may readily be seen in the blood-vessels. This appears to be the result 
of a much more gradual and insidious process, though the factors 
which govern the behaviour of amcebw in the liver and the subsequent 
pathological effects brought about by their presence are not entirely 
understood. When once amcbse have become established, they 
multiply as they do in the intestinal wall, causing coagulation-necrosis, 
and formation of abscess cavities. Several primary centres then 
coalesce, the cavity becomes occupied by what is usually termed 
“‘liver-abscess pus,” which is really gummatous matter consisting of 
dead liver cells in all stages of disintegration, but where this process is 
not so complete, washleather-like sloughs are formed. Liver abscess 
pus is the result of breakdown of the liver cells and not of suppuration, 
and appears as a reddish-brown or chocolate coloured substance, 
resembling anchovy sauce, usually sterile in the bacteriological sense. 
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Liver abscesses are, as a rule, solitary, although they may be multiple, 
ranging through both lobes of the liver, the latter being commoner than 
was formerly believed, and constituting about 80 per cent. of all cases. 
C. D. de Langen (1986) stated that only rarely are there more than 
two. In H. J. Waring’s series (1897) abscesses were single in 61.5 per 
cent ; double in 11.5 per cent.; and multiple in 27 per cent. In 189 
cases, Huard and Mever-May (1986) found that in 102 cases the abscess 
was situated in the anterior portion of the right lobe, and in 87 in the 
posterior portion. They found a proportion of 187 cases of single to 18 
of multiple abscess. 

EK. Sambuc of Cochin China, in a classification of eighty-seven cases 
of liver abscess (1918), found that in :— 


56 cases there was 1 abscess 
11 _,, », were 2 abscesses 
10 33 99 3? 8 9” 

2 99 99 9? 4 93 

lcase ,, =: io Fe 

1 99 $9 93 8 39 


According to L. Rogers (1918), in India, in 70 per cent. of cases the 
abscess is single. Among thirty-eight cases of more than one abscess, 
two were found in 44.7 per cent., three in 20.8 per cent., four in 18.4 
per cent., and over four in 10.6 per cent. 

The left lobe is rarely infected, the Spigelian lobe even more 
rarely. In ninety-five cases of amcebic abscess observed at autopsy, 
H. ©. Clark (1925) found fifty-three located in the right lobe (55.7 per 
cent.) ; sixteen in the right and left lobes (16.8 per cent.) ; fifteen in 
all lobes (15.7 per cent.) ; and eight in the left lobe (8.4 per cent.). 
In C. F. Craig’s series of twenty-four cases (1985), he found nine cases 
presenting single and fifteen multiple abscesses. Of nine fatal cases, 
five were in the right and three in the left lobes, and one in the 
lobus Spigelii. Out of 689 cases collected by Rouis (1860) 70.8 per cent. 
were in the right lobe. 18.8 per cent. in the lett. In 756 autopsies 
(Hoppe-Seyler 1903) 58 were on upper surface, 39 anterior, 46 inferior, 
47 right border, 86 on posterior surface and 67 in the interior. 

The following statistics are given by various authorities :— 


Right lobe Left lobe 


Per cent. Per cent. 
Huard and Meyer-May ‘ ‘ 92 8 
Fontan. ‘ P , : 97 3 
Chatterji . : Z , ‘ 78 22 
Sir L. Rogers. , , : 88 12 


L. R. Cleveland and E. R. Sanders (1980) appear to have proved, in 
their experimental work on cats, that in these animals amcebs intro- 
duced into the liver fail to set up pus-formation, unless bacteria are 
also present. These workers favour the idea that some symbiosis exists 
between the protozoan and bacteria. 
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A typical liver abscess increases in size until it may involve nearly 
the whole organ (A. I. Ludlow, 1926), and the largest may attain the 
size of an average coco-nut. A whole lobe, or even the entire organ, 
may be converted into a bag of pus, the capsule forming the sole wall. 
Waring has recorded two cases in which a gallon of pus was found. 
As it enlarges, so the cavity continues to fill with cytolysed liver 
cells, necrotic tissue, and blood, the process advancing so rapidly that 
no pyogenic membrane is formed. At this stage the pus may some- 
times become secondarily infected with micro-organisms such as Bacillus 


Fig. 26.—Formation of liver abscess. 

Complete microscopic section of right 

lobe of liver, showing two amebic 

abscesses. Numerous £. histolytica 

are visible microscopically within the 
marked circle. 


(} nal. size.) 





coli, B. enteritidis (see p. 228) or streptococcus, and in these cases its 
character changes and it becomes green. At any time a liver abscess 
may become arrested and encapsuled. The pus is then partially 
absorbed and resembles thick cream cheese ; ultimately, it may become 
calcified ; the walls under these circumstances are often smooth and 
fibrous. On the other hand, complete absorption may take place, and 
A. 8. Fry (1924) mentions two cases of large hepatic abscesses in which 
the cavities were obliterated, leaving a cicatrix. . 
In long-standing abscess pus, the causative amoebe eventually die 
out altogether. Amosbe are usually difficult to find when the abscess 
is first opened, but when the cavity has been exposed to the air, they 
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appear. It was suggested by W. E. MacCallum (1987) that their-need 
for oxygen influenced this behaviour. 

When large or near the surface, an amoebic abscess may cause a 
visible protrusion, but more frequently it lies deeply, and can be seen 
only on incision ; this is specially noticeable when multiple abscesse 
are present. The liver is generally enlarged, and fatty degeneration 
and venous congestion may be present ; but wherever the abscess is in 
contact with the peritoneum, there is a localized peritonitis and 
adhesion of the liver to the dome of the diaphragm. According to 
%. Cope (1920), the marked enlargement occasionally seen with a com- 
paratively small abscess is due to great exudation of serous fluid. 
Thrombosis of radicles of the portal vein may ensue. 

Old abscess cavities are enclosed in a wall of connective tissue ; 
internally the abscess wall is covered with necrotic tissue causing a 
peculiar shaggy appearance. 


Histopathology.—In the early stages, the necrotic débris con- 
stitutes an area of cytolysed tissue cells, in which red blood-corpuscles, 
degenerated liver cells, a few leucocytes and connective-tissue cells may 
be seen. In older abscesses, the ill-defined wall consists of connective 
tissue, and the cavity is filled with necrotic liver cells and cytolysed 
granular material, cholesterin, Charcot-Leyden and hematoidin crystals 
and fat globules ; amcebs# can be demonstrated in the walls and lodged 
between the less damaged liver cells. (Fig. 26.) New bile-channels arc 
formed. On the whole, association with cirrhotic changes in the liver is 
uncommon. 

lL. Hirtzmann (1922) has described engorgement of the capillary 
vessels with chains of amcebe and surrounding aggregations of 
eosinophil cells. 


THE BILATERALITY OF THE LIVER 


Until quite recently it has never been stated in any textbook that there is 
any difference in size between the right and left branches of the portal vein, 
the right and left branches of the hepatic artery, or the right and left hepatic 
ducts, although, the right lobe of the liver being treble the size of the left, 
it seems an anomaly that both lobes should possess vessels and ducts of the 
same size. 

J. Cantlie, in 1884, first noticed hypertrophy of the left lobe of the liver 
consequent upon total destruction of the right, in a Chinese prisoner. At the 
post-mortem the right lobe of the liver was found to have been completely 
destroyed by an old liver abscess, leading to compensatory hypertrophy of 
the left. 

In its embryological development, the liver is at first an exactly symmetrical 
organ. It is only towards the end of fcetal life that one lobe becomes larger 
than the other; but that there should be a large right and a small left lobe 
is out of harmony with development and growth of any other organ. Cantlie 
was of the opinion that the existing anatomical division of the liver was incor- 
rect, and that its symmetry should be gauged, not by the antero-posterior or 
longitudinal fissures, but by a line drawn from before backwards, through the 
fundus of the gall-bladder to the spot where the inferior vena cava grooves 
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Fig. 27.—Superior surface of liver to show surface markings of the plane 
division. 
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Fig. 28.—Inferior surface of the liver, showing the line bounding the plane 
of separation of the right and left lobes. 
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the back of the liver; this, then, may be termed the mid-line of the liver. 
Cantlie’s view was borne out by pathological studies, and also by the investiga- 
tions of A. H. McIndoe and V. S. Counseller, who injected the portal vein, 
hepatic vein and hepatic artery with celloidin. They were thus able to show 
that the right and left branches of the portal vein are regularly and definitely 
divided in the manner that Cantlie had postulated, and further that, except 
for the intercellular sinusoids, which are probably insufficient to maintain a 
collateral circulation, there is no major anastomosis across the line of separa- 
tion. Similarly, the right and left branches of the hepatic artery are separ- 
ated in the same manner and at the same situation, and the line of separation 
between the right and left hepatic ducts is identical with that of the artery 
and of the vein, but the division is absolute. (Figs. 27, 28.) W. Sérégé 
(1902), by injecting Indian ink into the mesenteric and splenic vein of the 
dog, found in the former the ink distributed to the right lobe only, whilst in 
the latter it was confined to the left. That these two distinct streams exist 
was confirmed by G. C. Copher and B. M. Dick (1928). 

Therefore, the embryological, anatomical, and pathological facts bear out 
the assumption that the two areas of the liver determined by this division 





Fig. 29.—Ameebic liver abscess, showing hypertrophy of left lobe. 


The right lobe is partially destroyed by a lange ragged abscess containing a pint of pus 
infected with streptococci. There are two amaller abscesses partially healed. There 
was also a subdiaphragmatic abscess probing the right posterior subphrenic space. 
A, large abscess cavity in right lobe; B, smaller liver abscesses which have not yet 
broken down; O, hypertrophied left lobe; D, falciform ligament; E, aperture in 
diaphragm ; F, secondary pulmonary abscess; G, lower lobe of right lung. 
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represent the true embryological right and left hepatic lobes, and that the 
falciform ligament, hitherto adopted as a division between the right and left 
lobes of the liver, is merely an arbitrary landmark. 

The experience of recent years has verified the premises. The author’s 
case, shown in Fig. 29, is another instance of the destruction of the right lobe 
by a large liver abscess, combined with hypertrophy of the left lobe. In this 
instance the hypertrophy apparently took about four months to become 
appreciable. Following three or more operations upon the abscess in the right 
lobe of the liver, a palpable tumour became noticeable in the left hypo- 
chondrium. It was at first thought to be the spleen, but later was recognized 
as a large left lobe. Similar instances have heen reported, in which the 
right lobe has been destroyed through suppuration of the gall-bladder owing 
to gall-stones or to congenital stenosis of the common bile-duct. 

This theory has been criticized on the grounds that secondary carcinomata 
occur anywhere in the liver. J. W. McNee, however, points out that such 
secondaries are spread by the lymphatics, which do not divide as do the 
portal vein and bile-ducts. 


SYMPTOMATOLOGY OF HeEpatic ABSCESS 


This is a particularly difficult subject to describe adequately, for in 
no other pathological condition possessing such characteristic features 
are the symptoms so variable. They may be obvious, or 80 
obscure that clinical skill fails to elicit anything. Most physicians with 
a long experience of tropical practice can call to mind large 
abscesses which had destroyed the greater part of the liver without 
producing the generally recognized clinical picture. 

As a rule, the patient is one who has long resided in the tropics 
and may at some time or other have suffered from amebic diarrhea 
or subacute attacks of dysentery. He becomes conscious, at first, of 
an uneasy sensation over the liver and in the right hypochondrium, and 
later begins to suffer from sharp stabbing pain in the hepatic area, 
accompanied by a dry cough. In a certain number there is also a 
sensation of rheumatic-like pain radiating around the right shoulder- 
joint, especially during the night. It may extend downwards as far 
as the angle of the scapula, and the skin over the acromial area is 
tender to the touch. This pain is now recognized as reflex and due 
to irritation of the phrenic nerve by stretching of the diaphragm, 
transmitted through the third and fourth and sometimes the fifth 
cervical nerves, to the supra-acromial and supra-clavicular cutaneous 
branches. So characteristic is this pain that, in abscesses of the 
left lobe of the liver, it may be referred to the left shoulder-joint. 
In 800 fatal cases described by EK. J. Waring (1854), pain in the shoulder 
region was recorded in forty-eight. 

Soon, other symptoms become apparent; the patient becomes 
feverish, particularly towards night-time, and may experience a few 
short rigors. Accentuated rigors, such as have been described in 
amoebic hepatitis, are, however, rarely seen. The tongue becomes 
furred, the appetite is lost, and the patient soon begins to lose weight. 
His complexion assumes a curious yellow subicteric tinge, in fact, what 
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Chart 4.—Fatal case of amebic abscess of liver, showing tertian type of pyrexia. The dotted line indicates the pulse-rate. 
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is generally described as ‘‘a muddy look.” The quotidian rise of 
temperature now becomes a regular feature of the illness, and the 
thermometer towards 10 p.m. may reach 102° F., even 104° F., sinking 
to normal or subnorma! during the morning. These pyrexial bouts are 
accompanied by profuse sweats, which necessitate a frequent change 
of clothing during the night. Insomnia, or restlessness at night, is 
usual. Occasionally a tertian type of temperature is encountered 
(Chart 4). 
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Fig. 30.—Liver abscess with rupture through the diaphragm, secondary pulmonary 
abscess, and compensatory hypertrophy of left lobe of liver. 
Dilated stomach, considerable secondary anemia and E. histolytica cysts in feces. Note 
physical signs at base of both lungs. Death from streptococcal septicamia. Indian 
infection of 11 years’ latency. () , site of abscess; XXX, pleuritic rub. 


During the daytime the patient’s extremities are cold and clammy, 
and his breath is shallow and mainly thoracic. On inspection, a full- 
ness of the epigastrium may sometimes be observed, or there may be an 
acute bulging over the hepatic area. Occasionally, too, as Manson 
originally pointed out, there is dysphagia or pain on swallowing which 
is referred to a point mid-way on the sternum. In the majority of 
cases a deep-seated pain is produced by palpation and heavy percussion 
over the hepatic area, where the lower border of the liver is found to be 
jutting below the costal margin. An especially tender spot is to be 
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found over the right rectus muscle in the gall-bladder area, which is 
deceptive as it may lead to a diagnosis of cholecystitis. 

Less frequently the liver dullness extends an inch or more above normal 
level in the nipple line and, on percussion, it can be observed that the 
line of dullness is altered by changes in position, when the patient lies 
on his left side, or stands up. Attention must be drawn to the flatness 
of this note, which differs in tone from that of chronic venous congestion 
or other conditions. Deep inspiration may give rise to acute pain, and 
sometimes one or two especially tender spots may be discovered in the 
lower intercostal spaces. Unless the disease is complicated by malaria, 
the spleen is not enlarged ; but, as pointed out on p. 210, a tumour 
in the left hypochondrium, which is separated by a resonant zone from 
the left lateral margin, may be due either to an independent abscess 
of the left lobe of the liver, or to compensatory hypertrophy. (Fig. 80.) 

On auscultation a pleuritic rub may be detected at the base of the 
right lung and over the whole of the hepatic area, or there may be 
extensive signs of compression of the base of the right lung. Sometimes 
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Fig. 31.—Liver abscess, Indian infection with shoulder pain, no HZ. Atstolytica cysts 
in faeces ; leucocytes, 22,000. 


Three preliminary aspirations. No reaction to emetine. Open operation. QD. point of 
maximum tenderness ; G), site of abscess. 
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Fig. 32.—Liver abscess, Indian infection, with 2. hsstolytica cysts in feces ; 
leucocytes, 18,000. 
Preliminary aspiration, 30 fl. oz.; subsequently open operation, Oarrel-Dakin drainage. 
XXX, friction rub; VR, vocal resonance diminished; TVI, tactile vocal fremitus 
diminished ; @) , site of abscess. 


an effusion of fluid into the pleura may be present, which is, as a general 
rule, serous in character. It may be abundant, and on aspiration may 
prove to be genuine liver-abscess pus, and may contain active Ff. 
histolytica. It will thus be realized that to the tropical physician, 
signs at the base of the right lung assume exceptional importance, for 
they indicate some underlying disease of the liver. (Figs. 81-88.) 
‘ Litten’s diaphragm sign,” the indrawing of the lower intercostal 
spaces during normal inspiration, with the patient lying prone and 
the head slightly elevated, may be observed. Alterations in the level 
of the shadow cast by the intercostal spaces indicate some interference 
with the normal movements of the diaphragm or a morbid condition 
of the corresponding lung or pleural cavity. 

In less extensive cases, a decrease in the breath-sounds, a few 
inspiratory crepitations, or a diminution of the vocal fremitus may be 
noted. Pain is usually relieved by lying upon the affected side. 

As the case progresses, so the patient becomes more and more 
emaciated, and the fever with nocturnal sweats increases. On the whole, 
general enlargement of the liver becomes more obvious, and percussion 
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may now disclose a tender area or local cadema of the chest wall, 
which indicates the direction at which the abscess is pointing. Unless 
relieved by operation, the patient dies worn out by emaciation after 
months of prolonged misery ; or the abscess, which by now may have 
attained a great size, may burst into the right lung, the pleura, or the 
internal viscera, and be discharged. This, too, may cause the death 
of the patient but sometimes brings about ultimate recovery—Nature’s 
somewhat crude method of effecting a cure. 
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Fig. 33.—Liver abscess, Iraq infection, with active H. htstolytica in feces ; 
leucocytes, 23,000, and pleural effusion at base of right lung. Latent period, 


12 years. 
Open operation + Oarrel-Dakin irrigation, + E.B.L. medication. XXX, friction rub; 
©) » site of abscess. 


Although the foregoing account can be taken as describing the average 
case of hepatic abscess, there are many in which the initial symptoms 
are much more urgent and the disease progresses more rapidly. 
In other rare instances the symptoms may be entirely absent and the 
case non-febrile so that, until the abscess bursts, or until a post-mortem 
examination reveals its presence, the possibility of a liver abscess may 
not have presented itself. Sometimes the initial fever is so high and 
so strikingly remittent in character that it may be mistaken for that 
of some febrile illness such as typhoid, but later it usually becomes 
distinctly quotidian or intermittent. 
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Enlarged cervical and axillary glands may sometimes be observed on 
the affected side, while the rheumatic-like pain and swellings, which are 
apt to accompany any chronic infection may cause difficulties in 
diagnosis. 

In large abscesses, a sense of fullness or weight in the region of the 
liver is complained of, and a stabbing and stitch-like pain. The patient 
endeavours, as Koch so pithily expressed it, “ to carry his liver like a 
football under his arm.”’ At all events, that is the sensation he often 
describes, and he may walk with the shoulder on the affected side 
depressed. The heart may be displaced laterally or upwards by 
pressure and show tachycardia and irregularities. 

Swellings of the epigastrium or hypogastrium, closely simulating 
abdominal tumours, and varicosity of the epigastric ves may also 
be observed. Signs of previous dysenteric infection in the abdomen 
may be apparent, such as infiltration and thickening of the cecum or 
sigmoid colon, and cysts of EL. histolytica may, or may not, be discovered 
in the feces. 

In order to appreciate the frequency of particular symptoms in 
hepatic abscess, the following tables have been constructéd from a 
series of the author’s cases over a period of ten years :— 


TABLE XII 


Total Number of Liver Abscess Cases, 45 
Ages, 16—63. 
Sex: males, 39; females, 6. 
Deaths, 3 (6 per cent.), one from toxemia, one from septicemia, one from 
pneumothorax. 
Abscess in right lobe, 40. 
Abscess in left lobe, 5 (two being in women). 
History of previous dysentery, 27 (60 per cent.). 
Entameba histolytica or cysts present, 21 (45 per cent.). 
Shoulder pain: right, 20 (44 per cent.); left, 2 (4 per cent.). 


Pyrexia :— 

Intermittent typical fever, 35 (77 per cent.). 

Remittent typhoid-like fever, 4 (8 per cent.). 

Sudden onset with rigors, 2 (4 per cent.). 

Absent, 6 (13 per cent.). 

Night sweats, 37 (82 per cent.). 
Dysenteric thickening of the bowel :— 

Sigmoid flexure, 12 (24 per cent.). 

Cescum as well as sigmoid, 4 (8 per cent.). 
Enlargement of the liver :— 

In upward direction, 11 (24 per cent.). 

In downward direction, 34 (75 per cent.). 
Tenderness and pain in liver, 26 (57 per cent.). 
Displacement of heart by abscess :— 

Outwards, 4 (8 per cent.). 

Upwards and outwards, 1 (2 per cent.). 
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Obvious swelling of chest wall, 3 (6 per cent.). 

Enlarged and tender lower cervical glands, 2 (4 per cent.). 

Enlarged and prominent epigastric veins, 3 (6 per cent.). 

Associated signs at base of right lung, 34 (75 per cent.). 

Pleurisy and pleuritic rub, 6 (12 per cent.). 

Associated signs at base of left lung, 2 (4 per cent.). 

Rupture of abscess into lung, 5 (11 per cent.). 

Leucocytosis 8,500-35,000, 40 (88 per cent.) (mean, 16,000). 

No leucocytosis, 5 (12 per cent.). Mean differential count : 
polymorphonuclears, 70.8 per cent.; lymphocytes, 22.2 per cent. ; 
large monuclears, 6 per cent. ; eosinophils, 1 per cent. 

Grave anzemia, 8 (17 per cent.). Most severe anemia noted: R.B.C. 

1,375,000 ; hemoglobin, 40 per cent. (See p. 232.) 


There are no records of liver abscess in a person who has been 
resident in the tropics under one year: usually the length of residence 
varies from two to three years. In the series cited above, a recent 
history of diarrhcea or dysentery was obtainable in just 60 per cent. 
of the cases, while cysts of EH. histolytica were present in 45 per cent. ; 
in only two cases were entamcebee present in the feces, together with 
active dysenteric symptoms. 

It is @ curious observation. to which J. Twining, as long ago as 1852, 
drew attention, that, s0 soon as a liver abscess becomes established, 
any dysenteric intestinal symptoms which were previously apparent, 
subside. 

In this series, too, the abscesses were solitary, except in one very 
rapidly fatal case, in which they were multiple. In the majority of 
the forty-five cases the abscess was situated in the upper and posterior 
part of the right lobe of the liver, and in five it was situated in the 
left lobe. Z 

Usually the accompanying fever was of a hectic, frankly remittent 
character, with nocturnal excursions; in two cases the fever was so 
high and remittent that typhoid was at first suspected. 

It 18 not generally realized that afebrile cases of liver abscess, often 
with large accumulations of pus, may be encountered ; usually in these 
cases there is no accompanying leucocytosis, so that the diagnosis 
may not be beyond question until after the operation. This has also 
been noted by A. G. Biggam and P. Ghalioungui in 1983 in Cairo. 


An ex-officer was seen in 1921 after service in East Africa. On acéount of 
his extreme emaciation and anzmia, and also on account of the chronic 
dyspepsia from which he had suffered, and which was accompanied by a large 
palpable mass in the left hypochondrium, he was regarded as a case of 
malignant disease. The temperature chart showed that he had never suffered 
from fever, while the leucocyte count was 7,000 c.mm. Aspirations from the 
eighth right intercostal space yielded 64 ounces of typical liver-abscess pus. 
After adequate treatment, he made a complete recovery and entirely regained 
the weight he had lost. 


There may be nothing in the patient’s appearance to suggest a liver 
abscess, for the facies may show no sign of the condition, which may 
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be unaccompanied by digestive disturbances and may, in fact, co-exist 
with a state of good health. 

In 1927 a man aged sixty-five, apparently in good health, who had returned 
to England from Hongkong two years previously, while playing a game of 
golf, suddenly coughed up a large amount of liver pus, and nearly died from 
the resulting dyspnea. It appeared that a liver abscess had burst into his 
right bronchus, the only premonitory symptom being a bout of uncontrollable 
hiccough. He made a good recovery and no other signs of liver abscess 


developed. 


A second instance occurred in a girl of sixteen who was seen in 1928. She 
had never suffered from any localizing symptoms, but suddenly a swelling 
appeared in the right hypochondrium. It proved to be an abscess of the 
right lobe of the liver which was tracking along the falciform ligament without 
causing any apparent disturbance of health. The abscess was opened and 
drained and the patient made a good recovery. It appeared on questioning 
that she had suffered from some form a dysentery in Cairo when about three 
years of age. 

Night sweats.—Night sweats were a prominent feature of 82 per cent. 
of the series tabulated, and involved the whole of the body. 

Enlargement of the lurer—In the majority of cases the enlargement 
of the liver takes place downwards into the abdominal cavity; this 
occurred in 75 per cent. of the series ; in only 24 per cent. was it en- 
larged upwards towards the nipple line. 

Although there is usually considerable enlargement of the liver, yet 
there may be none. In the author’s series a large abscess has been 
found to contain two pints of pus or more in a case in which an X-ray 
film and screening of the diaphragm had shown nothing abnormal. 

Jaundice is infrequent in an uncomplicated liver abscess but may 
occur through pressure on the hepatic ducts, according to Z. Cope. 
Bile in the discharge from a liver abscess sinus may be due to rupture 
into the common bile duct. 

Rupture—An amecebic abscess may rupture into almost any con- 
tiguous organ, and thereby a spontaneous cure may be produced. 
(Fig. 84.) Usually it bursts into lung or pleura. When it ruptures 
into the lung, the contents are suddenly coughed up as dark pus mixed 
with blood, so that the patient may be almost suffocated. On the 
other hand, rupture may not occur so suddenly; in this case the 
expectoration is less, a few drachms being brought up at a time, and 
induces a chronic condition resembling bronchiectasis ; indeed it 1s quite 
common for ameebic abscess of the lung resulting in transdiaphragmatic 
rupture to be mistaken for pulmonary tuberculosis. Unfortunately, 
in these cases the amcebe are not usually present in the sputum. 
Many years ago Manson pointed out that rupture through the 
diaphragm resulted in a valve-like aperture, so that the abscess 
cavity in the liver could discharge only when full. Arrest of discharge 
from the lungs may not mean recovery, and cessation of cough 
may be followed by pyrexia and the re-appearance of night sweats ; 80 
that alternate emptying’ and refilling of the abscess cavity may recur 
many times before the patient finally recovers. In some cases the 
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abscess becomes chronic, and is accompanied by other signs of pul- 
monary absorption, such as respiratory distress and clubbed fingers. 
Sudden rupture may result in the swallowing of much blood, and 
consequent melena. 

Rupture into the pleura is by no means as common as rupture into 
the lung. It may lead to a suddenly developed pleural effusion and 
the signs of empyema, and in one particular instance the author was 
able to demonstrate amceebe. A distinctive character of the cellular 
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Fig. 34.—Diagram to show possible directions in- which a liver abscess 
may burst. 


A, lung; B, pericardium; O, stomach; D, duodenum; E, peritoneal cavity ; 
F, cecum ; G, perirenal fat. 


picture may be the high proportion of eosinophil cells, as described 
by V. Cordier and L. Morenas (1980). 

Rupture may take place into the stomach, causing vomiting of pus, 
or into the bowel, causing diarrhoea and discharge of the pus with the 
feces; or the abscess may burst, with immediately fatal results, into 
the pericardium or peritoneum. Choledocal fistula (rupture into 
common bile duct) has been recorded by J. M. Berkman and J. A. 
Bargen. Rupture into the inferior vena cava may occur rarely. 
Finally the abscess may rupture through the skin of the abdominal 
wall, and evacuate itself painlessly ; this is the most fortunate and 
natural termination. The skin around such a spontaneous rupture 
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may, however, become secondarily infected with amcoebs, with resulting 
ulceration. 

Chronic suppuration from a liver abscess may lead to amyloid 
disease, a rare complication which is seldom encountered in modem 
-practice, as in the case recorded below :— 

The patient had spent most of his life in the Transvaal, and his illness was 
of some seven years’ standing. It began with what was considered to be a 
right-sided pleurisy, which necessitated rib-resection and residence of five 
months in hospital. In 1930, ameebic dysentery declared itself and a liver 
abscess was suspected ; two years later a large collection of pus was noted 
in the left pleura, and eventually thoracoplasty had to be performed; the 
pus which was evacuated was of ‘‘ anchovy-sauce”’ character. For the first 
time emetine was exhibited, with excellent results. 

(Edema of the face and legs soon after became apparent, and on his admission 
to hospital in 1932, nephrosis was obvious. The urire contained 10 grammes 
per 100 c.c. of albumin (Esbach) and numerous granular and hyaline casts. 
Small healed ameebic ulcers were demonstrated by sigmoidoscopy, but no 
other evidence of active ameebiasis was obtained. The patient presented the 
waxen, yellow facies of amyloid disease, and a grave prognosis was given. 


Mortality.—In the early years of last century the case mortality 
from liver abscess -was very high—something like 50-80 per cent.— 
specially in the British Army. Owing to advances in diagnosis and 
treatment, however, the death rate has since fallen very considerably, 
so that deaths from liver abscess are extremely rare at the present day. 
When death ensues it may be due to pressure of the abscess itself, to 
secondary infection by streptococci or Bucillus coli, to gangrene of the 
abscess wall, to pneumothorax, to anemia, or to some intercurrent 
disease. In the author's series of forty-five cases there were three 
deaths, one being due to pneumothorax, and two to septic infection of 
the abscess cavity. The mortality rate was 6 per cent., and this 
probably represents the average death rate at the present day. 


DIAGNOSIS 


There are few serious tropical diseases so frequently overlooked as 
liver abscess ; this is due to the variety of symptoms. As a French 
surgeon has put it, ‘‘ it is easier to operate upon a liver abscess than to 
diagnose it.” The diagnosis is more easily arrived at in the acute than 
in the chronic cases. 

The following are mistakes commonly made in diagnosis :— 

(1) Failure to recognize the presence of any disease ; 

(2) Misinterpretation of the signs at the base of the right lung. 
Their true significance may not be appreciated, and a primary lung 
disease may be diagnosed ; 

(8) Attribution of the associated fever to malaria, syphilis, or other 
febrile process ; 

(4) Mistaking other diseases, such as non-suppurative hepatitis or 
the hepatitis found in association with malaria, etc., for abscess of the 
liver. 
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Differential diagnosis.—The differential diagnosis of liver 
abscess, considered in eatenso, is a large subject, and presents many 
practical difficulties. Differentiation has to be made from all the other 
febrile conditions it may simulate: from the continued fevers, such as 
typhoid, undulant fever, and tuberculosis, and from intermittent fevers, 
such as malaria. Indeed, Manson remarked that he had never en- 
countered a liver abscess in Kuropean practice which had not previously 
been saturated with quinine, and that it should be considered a golden 
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Fig. 35.—Perinephric abscess regarded as liver abscess. Diagnosed by 
cystoscopy and lipiodol injection and opened through diaphragm. 


Calculus in right ureter; streptococciin urine; leucocytes, 19,000. 


rule to suspect hepatic abscess in all cases of abdominal disease associ- 
ated with an evening rise of temperature. 

In a case from the tropics presenting rigors and sweats the following 
have to be considered in making a differential diagnosis: malaria, in 
which the sweats occur after the rigor; kala-azar, with night sweats 
and less persistent rigors ; undulant fever, rarely associated with rigors, 
but with continued sweating. 

Then it must be differentiated from all other diseases involving the 
liver, a matter often of difficulty: from gumma, tuberculous abscess 
(Huard and Meyer-May), malignant disease, suppurating hydatid cyst 
(Gaide, 1918), pywemic abscess due to gall-stones, empyema of the 
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yall-bladder, suppurative cholangitis, and ascending pylephlebitis ; 
and, it may be, from Bilharzia infections. The differential diagnosis 
of lung complications—unresolved pneumonitis, pleurisy, pleuritic 
effusions, empyema, tuberculosis—must be considered. Finally, there 
is the differential diagnosis from perinephric abscess and pyonephrosis. 
The author has encountered two cases of perinephric abscess which had 
been mistaken for abscess of the liver; in one, drainage through the 
liver had actually been instituted, and the true nature of the disease 
remained unrecognized till revealed by radiography. (Fig. 85.) An 
important point is the differential diagnosis from subphrenic abscess 
(see p. 229). Carcinomata of the liver may simulate abscess so closely, 
und may give rise to such hepatic and pulmonary signs as almost to 
defy differential diagnosis, save by laparotomy. 

Liver abscess may occur in association with Ascaris lumbricoides, 
through migration of this parasite into the common bile-duct (Girges) ; 
it has been reported, too, in the glanders-like disease melioidosis 
(Stanton and Fletcher). 

The occasional passage of blood in liver abscess may simulate that 
of duodenal ulcer, and the clinician should bear in mind that occasionally 
metastatic abscesses occur in association with duodenal lesions as well 
as with diverticulitis. 


Case illustrating peculiar difficulties in diagnosis. 


In 1938 the patient had been invalided from India with a continued pyrexia 
which had lasted for three months. At first a typhoid infection had been 
suspected and a positive agglutination of the serum to 0 antigen in a dilution 
of 1 : 1,200 was obtained, but this was soon found to be fortuitous and to be the 
expression of co-agglutination to B. enteritidis, and the same serum reacted to 
this organism in 1: 6,400. Further proof was forthcoming when this bacillus 
was isolated from the feces. The physical signs in liver and abdomen, the 
shoulder pain and pressure signs at the base of the right lung were those of 
liver abscess, which was confirmed by X-ray examination, which showed 
restricted movement of the right diaphragm and a circular less opaque area in 
the liver substance, but there was no leucocytosis, the count being 6,400 with 
a polymorphonuclear percentage of 63. The diagnosis of liver abscess was 
confirmed by aspiration of 600 c.c. of typical pus in the seventh intercostal 
space, and from this a pure culture of B. enteritidis was obtained. The explana- 
tion appears to have been a hepatic abscess in a carrier of this organism, so 
that the infection became centred in the liver abscess pus as a “ fixation 


abscess.”’ 


Cases illustrating points of differential diagnosis. 


From ascending pylephlebitis—A man of thirty-two was seen in hospital 
in February, 1925, on his return from Central Africa, where he had spent nine 
years. For one month he had been complaining of pains and occasional 
vomiting, accompanied by pyrexia and rigors uncontrolled by quinine. On 
examination attention was directed to the liver, which was enlarged, with 
local cedema, and tenderness in the right mid-axillary line. The abdomen 
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was protuberant ; sclerotics and skin were slightly icteric; and there were 
definite signs of anemia. There was a leucocytosis of 20,000. (Chart 5.) 

The supposition of hepatic suppuration with biliary involvement was 
supported by a positive direct and indirect Van den Bergh reaction (8 units). 
The urine contained traces of bile and excess of urobilin. An X-ray examina- 
tion disclosed doming and bulging of the diaphragm, as in liver abscess, 
with definite fixation. 

So far, the signs and symptoms pointed to abscess formation within the 


February, 1925. 
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Chart 5.—Ascending pyelophlebitis secondary to an appendix abscess, 
simulating amcebic abscess of liver. 





















liver, but the presence of icterus could be taken as against the ameebic origin 
of the disease. 

The probability of extensive intra-abdominal suppuration received support 
from the frequent rigors and the somewhat irregular nature of the temperature 
chart. Unfortunately, after an exploratory aspiration of the liver in which 
bile-stained pus was obtained, the patient suddenly died. At the autopsy 
numerous small metastatic abscesses of the liver were found, which had 
originated from an old and partially encysted retroperitoneal appendix abscess. 

From suppurative cholangitis—A man of forty-three was admitted to 
hospital in September, 1930. He had served in India during the War, 1917-20, 
and had suffered from amoebic dysentery. Small wonder then that, when he 
began to complain of pain in the liver with rigors, the possibility of liver 
abscess was considered. The liver was found to be much enlarged and 


AMCGBIASIS 225 


tender, and there were associated signs at the base of the right lung. The 
signs and symptoms, supported by radiography, pointed to an abscess in 
the upper part of the right lobe. There was a leucocytosis of 18,000 with 
80 per cent. polymorphs. A large right-sided pleural effusion was aspirated 
and proved sterile, but blood-stained pus was obtained from the underlying 
hepatic abscess which produced on culture an abundant growth of streptococci. 
The patient eventually died, after a month in hospital, and, at autopsy, 
suppurative cholangitis with numerous secondary pysmic abscesses in the 
liver proved the correct diagnosis. (Chart 6.) 

From malignant disease of the liver.—A retired regular soldier, aged fifty-six 
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a 
“CEEEET LEBEL DETECT 
eH YT TT CTT PTET 
UTS LEBEL a Arr EE i 
et bye RT LL LA ok TN La 
{". + RCO CGN 
eh a ey 
sreeee ogee BES 


aHESAML hart uiEE -EEELERE CLES 


Ete vavie. ies in ii Hae Ld ae AL Lg StH vat eA Cae Se  fagoh 
sot beat AE ARCA AARC A AR AD-b gp APACE: aye 4 Ae: aR Ceca Babe gre aba Ag: Aes 4 
‘EEE ee Pa ee Cee pd eed 


Chart 6.—Suppurative cholangitis due to gall-stones simulating amecebic 
abscess of liver. 


years, was seen in March, 1936. After a residence in India of twenty years 
he had been in the south of England for two years. He gave a history of 
illness of one year’s duration commencing with an irritative cough, followed 
by definite shoulder pains. Wasting, accompanied by night sweats, gradually 
occurred, associated with definite liver pain, and for the last two months 
an intermittent pyrexia had been noted. (Chart 7.) 

No suggestion of the malignant character of the illness was apparent 
externally, and, when first seen, the case certainly resembled liver abscess. 
It is true that there was no previous history of dysentery, but the physical 
signs, shown in the diagram (Fig. 36), were compatible with those of amesbic 
abscess ; there was an intermittent pyrexia (99°-100° F.), and a leucocytosis 
of 22 ,000. In the differential leucocyte count the polymorphonuclears were 
rather high (91 per cent.). The X-ray appearances were suggestive of a liver 
abscess, and to complete the story H. histolytica cysts were found in the stool 
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One disquieting feature was the appearance of a trace of bile and an excess 
of urobilin in the urine, but the Van den Bergh reaction was within normal 
limits. 

Operation was advised, and disclosed a small primary carcinoma of the 
stomach, with numerous secondary nodules in the liver. 

From cholecystitis, empyema of gall-bladder, gumma, and hydatid cyst.— 
The differential diagnosis from empyema of the gall-bladder, or even 
from cholecystitis, may give rise to difficulty, especially when the 
abscess is situated, as it so often is, in the anterior portion of the 
right lobe. 

Amabic abscess of lwer (left lobe) simulating acute cholecystitts.— 

March, 1936. 
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Chart 7.—Carcinoma of liver with pyrexia simulating amcebic abscess. 


W.F.C., 85, examined in June, 1989, from Sudan. Previous history : 
attacks of malaria at interv als, typhoid 1927, paratyphoid 1980. Recent 
recurrent attacks of tever (T. 102° F.) with severe subcostal pain. 
No history of dysentery. No Ei. histolytica cysts or free forms in feces. 
Leucocytosis 21,000. (Polymorphs 79 per cent.). Rigidity of right 
rectus muscle. Pain on pressure over gall-bladder area ; cholecysto- 
gram showed dilated distended gall-bladder. No alteration of 
diaphragm seen by X-ray. Operation June 29, 1989. Amebic 
abscess left lobe pointing to mid-abdominal line. Aspiration—Potain’ 8 
aspirator—10 ozs. typical liver pus evacuated. Subsequent combined 
course of E.B.I. and quinoxyl. Uneventful recovery. 

In differentiation, the therapeutic action of emetine is often of 
diagnostic value, in that, should inflammation he of amebic origin, 
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the response is almost immediate. The character of the temperature 
chart, the frequent rigors, the persistence of urobilin in the urine, a 
high Van den Bergh reading, and the leucocytosis with a relatively high 
polymorphonuclear count, are all points which will assist. Murphy’s 
sign—hyperesthesia over the gall-bladder area—is a most important 
physical point in differential diagnosis. 


Paralysis of right dome of diaphragm.—A case presenting particular diffi- 
culties in diagnosis by reason of the X-ray appearances was seen in a — 
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Fig. 36.—Carcinoma of liver primarily diagnosed as amecebic abscess. 


Loss of 35 lb. in weight, slight cedema of legs. VVV, egophony. TVF, tactile vocal fremitus, 
diminished. VR. vccal resonance, diminished 


ship’s engineer in 1941. There was great enlargement of the liver, with 
doming and complete immobility of the right cupola of the diaphragm, with 
a leucocytosis of 11,000 and associated signs at the base of the right lung. 
An exploratory laparatomy revealed no abscess, while at autopsy multilobular 
cirrhosis of the liver with collapse of the lower lobe of the right lung declared 


itself. 
From a suppurating gumma of the liver distinction may also have 


to be made. This does not often arise—some three times in the author's 
experience. Usually there are other stigmata of syphilis to be noted 
and the Wassermann reaction is positive. 

Suppurating hydatid cyst presents another difficulty which can be 
solved only at operation. Usually in this infection recurrent jaundice 


is a noticeable feature. 
15 
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A case of this description was seen by the author together with Mr. H. E. 
Griffiths in 1922. The prominent feature was the localized character of the 
abdominal swelling, which caused a marked prominence in the epigastrium. 
The suggestion of hydatid cyst was supported by the association of the patient 
with dogs and the eating of watercress. 


The associated symptoms are by no means so characteristic, and as 
aids to diagnosis the eosinophilia which accompanies hydatid infection 





Fig. 37.—Abdominal signs in anterior (gastric or duodenal) variety of right 
anterior intraperitoneal subphrenic abscess. 


F, falciform ligament bulging to left; A, band of adhesions from umbilicus to costal 
margin: FP, pus in contact with abdominal wall; G, gas-bubble over liver dullness ; 
U, umbilicus; E, ensiform; O©.M., costal margin. 


and the intradermal Casoni test (which is valuable) must be taken 
into account. 

From non-parasitic cysts of the liver —R. Maingot (1940) has described 
these as single or multiple; more common in females than males. 
They may occur at any age, mostly in children. The following classifi- 
cation is suggested :—blood degeneration cysts, dermoid, lymphatic or 
endothelial cysts, cystic adenomata, or those due to biliary obstruction. 
Multiple cysts may be limited to the liver, but most commonly are 
associated with cysts of kidneys, pancreas or other organs or polycystic 
disease. Solitary non-parasitic cysts of the liver are congenital, of 
biliary origin, perhaps arising from aberrant bile ducts, resulting in 
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benign cystic adenomata. These cysts are usually situated in the right 
lobe of the liver. 

Differential diagnosis from subphrenic abscess——Subphrenic abscess 
is less commonly seen at the present time than formerly. The usual 
cause is perforation of a gastric or duodenal ulcer; out of seventy-six 
cases recorded by H. L. Barnard (1910), it was due to perforation in 
twenty-six, the ulcer being gastric in twenty-one and duodenal in five. 
The left anterior intraperitoneal fossa was usually affected. This fossa 
is bounded above by the diaphragm, to the right by the left lobe of 
the liver, and to the left by the spleen, and by adhesions of the 
omentum to the abdominal wall. (Fig. 87.) 

As in liver abscess, there are associated signs at the base of the lung, 
but in these cases it 1s generally the left lung which is affected. An 
abdominal swelling can usually be recognized, occupying a triangular 
area limited by the costal margin on the affected side and by a line, 
which is convex to the night, joining the umbilicus to the ensiform, 
and the ensiform to the costal margin. Gas is usually present, and 
this, as a rule, gives rise to resonance in the upper part of the swelling ; 
this sign alone should be sufficient to distinguish doubtful cases from 
amcebic liver abscess. This tympanitic note may be as high ag the 
mid-axillary line and may easily lead to a mistaken diagnosis of 
pneumothorax. 

When the perforation is at the pylorus, in the duodenum, or in the 
appendix, the right anterior intraperitoneal space may be affected. 
Out of twenty-seven abscesses of this type recorded by Barnard, four 
were the result of a perforated gastric ulcer, and two were from per- 
foration of a duodenal ulcer. The fossa in these cases is situated behind 
the diaphragm above, the right lobe of the liver below, and the falciform 
ligament to the left. As in liver abscess, there may be physical signs 
at the base of the right lung. 

The right posterior fossa (the subhepatic or right renal fossa) is 
seldom affected ; of ten abscesses in this situation, one was due to a 
gastric and one to a duodenal ulcer. Rarely, the abscesses involve the 
lesser sac of the peritoneum (the left posterior intraperitoneal situation 
of Barnard). Two cases of this kind, out of three, were due to a 
perforated gastric ulcer, but the lesser sac was not affected alone. 

These are the physical characteristics of subphrenic abscess. It will 
be seen that the maximal signs and symptoms are situated below the 
diaphragm and that there is absence of those signs which indicate 
actual destruction of liver substance. As in liver abscess, however, 
unless the condition is relieved, the pus may find its exit spontaneously, 
the abscess bursting into a bronchus, into the pleura, with the formation 
of a pyopneumothorax, or into the stomach or intestine. It rarely 
ruptures through the skin. 

The onset of a subphrenic abscess may be acute and present most of 
the features associated with an intra-abdominal condition, or it may be 
subacute, with pains in the upper part of the abdomen, fever, and 
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possibly a rigor. Pains in the shoulder are common. Pain and 
tenderness over the lower ribs with limitation of the respiratory move- 
ments are usually present, together with a cough, slight expectoration, 
and irregular fever, 

Inquiry in a typical case will show that an accident followed upon 
a history of acute indigestion, an operation for suppurative appendicitis, 
or other recognizable cause of subphrenic suppuration. 

The physical signs, like the symptoms, are subject to wide variations. 
Signs of a limited collection of fluid at the base of the left lung are 
usually present. In a well-marked case there is an area of dullness 
clearly marked off from the resonance of the lung above, together with 
loss of breath-sounds and diminution of the vocal resonance. When 
the abscess contains much gas a remarkable series of notes up to a 
tympanitic one may be obtained on percussion. In advanced cases 
the lower lobe of the lung may be so compressed as to give a zone of 
tubular breathing and impaired resonance extending above the level of 
absolute dullness. The diagnosis is often complicated by the presence 
of clear or purulent fluid in the pleural cavity above the subphrenic 
collection of pus. The diaphragm itself may be perforated, so that the 
subphrenic and pleural abscesses connect with one another. Under 
these circumstances the mortality from subphrenic abscesses is 830-40 
per cent. 

Generally speaking, a liver abscess is associated with a marked dull 
note over all the liver area, while the subphrenic has a resonant note 
of gas at one point at least. 

Despite these symptoms and signs, it is notorious that the diagnosis 
of subphrenic abscess may present amazing difficulties as, indeed, 
Barnard’s famous dictum ‘‘ Pus somewhere, pus nowhere—pus under 
diaphragm ”’ so freely admits. This subject has been specially studied 
by S. Wirssaladse (1987). 


Aids to diagnosis of hepatic abscess.—<Actual dysenteric 
symptoms are very seldom present in association with liver abscess, 
but usually some evidence of previous ulceration of the large intestine 
may be obtained by palpation of the abdomen, when infiltration of the 
sigmoid flexure (24 per cent. of cases) and of the cacum (8 per cent.) 
may be elicited. 

Sigmoidoscopic examination may assist (see p. 178), but it is not 
always possible to obtain evidence of ulceration of the lower bowel, 
as this is usually in and around the cwcum, far beyond the range of the 
instrument. ; 

Examination of the feeces.—When there are clinical evidences of 
hepatic abscess, the discovery of E. Mmstolytica cysts in the feces is of 
great confirmatory importance. 

Blood-examination. Leucocytosis——In association with pus 


formation within the liver, it is reasonable to expect an increase of the 
leucocytes, and usually there is a genuine increase; it varied from 
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9,000-85,000 in 88 per cent. of the author’s series. It must be noted 
that, in contradistinction to pneumonia and other septic conditions, 
the total i increase of the leucocytes is seldom very high. The average 
is about 15,000. An actual increase of polymorphonuclears above 
80 per cent. is rare; in the author’s records this occurred only six 
times. The highest differential count recorded was 88 per cent. and 
once there was a polymorphonuclear count as low as 85 per cent. 
As a general rule, the leucocytosis is higher with acute accumulations 
of pus, and lower with larger quantities. There may be, as in five cases 
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Fig. 38.—Liver abscess with splenomegaly (malarial) and advanced 
anemia. Recovery on emetine treatment. 


Hamoglobin, 40 per cent.; red cells, 1,375,000. Grave blood changes; Wassermann 
reaction ++; * point of maximum tenderness. 


of the author’s series, no increase of the leucocytes—-a fact which may 
lead to considerable difficulty in arriving at a correct diagnosis. The 
average differential leucocyte count in the author’s series, in association 
with H. M. Willoughby (1929), was as follows: polymorphonuclears, 
70 per cent., lymphocytes, 22 per cent., large mononuclears, 6 per 
cent., and eosinophils, 2 per cent. Occasionally, however, eosinophilia is 
encountered, and may be, as in one case, as high as 60 per cent. In these 
instances, some additional exciting cause may be present, for instance, 
asthma, so that the intrahepatic suppuration stimulated the already 
existing eosinophil response. 
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Anemia.—Anemia is not a constant feature of liver abscess, unless 
absorption of septic material has proceeded for a considerable 
length of time. Grave anemia with a reduction of the hemoglobin 
below 80 per cent. has been encountered in eight cases, but in only 
one has the author observed changes so extreme as to resemble a 
genuine pernicious anemia. 

A Goanese steward was seen in October, 1928, with enlarged liver and 
spleen, the result of old-standing malaria. The hemoglobin was reduced to 
40 per cent. and the red blood-corpuscles numbered 1,375,000, with normo- 
blasts and alteration in the size of the cells. Remarkable improvement 
of his blood-picture took place after aspiration of the liver abscess and 
emetine treatment. (Fig. 38.) 


Radiological evidence.—An X-ray examination may be extra- 
ordinarily helpful, or it may be the opposite. The salient points to 
observe are fixation and limited movement of the diaphragm on the 
affected side, and sometimes irregularity of its outline. The increase 
in the size of the liver, and especially the projection of the lower margin 
into the abdominal cavity, may also be visualized, and can best be 
seen by screening. 

In the author’s series, doming of the diaphragm on the right side 
afforded an efficient help in one-third of the cases. The picture showed 
stretching of the diaphragm, sometimes 24 to 8 inches beyond the 
normal limitation of movement, and indistinctness or blurring when a 
rupture into the pulmonary cavity was imminent. (Plate X.) In one 
instance the valve-like opening through the diaphragm into the pleural 
cavity was visualized. KE. Bressot (1980) says that the right cupola 
should surpass the left by 2 cm., but in the case of a right-lobe abscess 
it may surpass it by 6 or even 10 cm. Attention should be paid to 
alterations in the cardiophrenic angle which, should the abscess be 
laterally situated, becomes less acute, more nearly approaching a right 
angle (Plate X), but if the abscess is nearer the vertebral column, the 
angle is more acute. Serous effusions into the pleural cavity and 
secondary abscesses in the lung may be seen; but it is disappointing 
that the actual abscess cavity within the liver itself has not often* 
been accurately demonstrated by radiographic means. (Plate XI, left.) 

The value of thorium dioxide in the diagnosis of liver abscess has 
been emphasized by R. T. Reeves and E. D. Apple (1988). Thorium 
dioxide (thorotrast) is given intravenously in 12 ¢c.c. doses, with a total 
of 72 c.c. over a period of fourteen days. Three days after the last 
injection, X-ray examination disclosed an enlarged liver and the outline 
of the liver abscess. In three of the author’s cases the cavities were 
partially calcified and their outline could be seen in the radiograph. 
After aspiration, the cavity occasionally becomes filled with gas and 
may give a shadow marking the abscess site. (Plate XIII, p. 426.) 

P. Heymann (1928) has recorded ten cases in which pneumoperi- 


*The author recently treated a case in which a less opaque area in the liver 
substance delimited the actual cavity and formed an accurate guide to aspiration. 
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toneum has been used with success in locating abscesses of the liver. 
By this method the organ is surrounded by a gaseous zone which 
renders its outline visible. 

Radiography assists in the differentiation of liver abscess from 
subphrenic abscess, tuberculosis of the lung, and empyema. 


Aspiration as an aid to diagnosis.—The most practical method 
of demonstrating the presence of an abscess is by aspiration—by 
drawing up liver pus into the exploring syringe. Anatomical details 
have to be borne in mind by the operator. At no point should the 
aspirating needle be inserted for a distance greater than 8}? inches 
from the chest wall. Beneath that zone lies the inferior vena cava, 
and fatal results have followed too vigorous an aspiration without due 
regard to anatomy. The needle should be inserted, under local anes- 
thesia, at the most tender and prominent portion of the liver. If, 
however, there is a definite bulging of an intercostal space in the 
axillary line, then that should be the point of election; sometimes, 
however, it may be advisable to select the posterior aspect of the thorax 
at the angle of the scapula. In exploratory aspirations the needle 
should always be inserted in an upward and inward direction, 1.e., 
towards the nipple; the needle will then pass through the main 
structures of the liver, and will be likely to tap the abscess in the upper 
part of the right lobe. It will readily be seen that it is unsound to 
pass the needle in a strictly horizontal direction. While the needle is 
entering the liver, traction should be made upon the plunger, in order 
that any pus encountered may enter the barrel of the syringe and 
be recognized. 

In acute cases liver-abscess pus is a characteristic chocolate 
colour, but in long-standing cases it may be thicker, of a gummatous 
consistency, and actually yellow. Very rarely can amosbe be demon- 
strated in aspirated pus; the author has succeeded in doing s0 on 
only two occasions, though others have had better fortune, for 8. M. 
Chen, G. W. Van Gorder and Y. K. Yuan (1981) found amcebe in 
twenty-six out of forty cases. The amcebe usually appear in the pus 
at the end of aspiration, as they are situated actually in the walls 
of the abscess cavity. The microscopic characteristics of the pus may 
be: (1) many disintegrating leucocytes, (2) hepatic cells undergoing 
fatty degéneration, and (8) cholesterin crystals. It is usually sterile on 
culture, but in longstanding cases streptococci and Bactllus colt may 
be present. 

H. L. Chung et al have described a novel method by aspiration, 
injection of air and 10 c.c. of lipiodol which sinks to the bottom of the 
cavity and, with air floating above it, reveals the size and shape 
of the cavity by X-rays or fluoroscopy. By these means it is found 
that the actual healing of the liver damage may be a matter of weeks 
or even months. 
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Liver-function tests.—The value of biochemical tests in indicating 
mvolvement of liver function has been emphasized by A. F. Hurst. 
In this connexion, the author’s attempts to utilize the levulose-tolerance 
and the bromsulphthalem tests have shown them unreliable. 


TREATMENT OF Hepatic. AM@BIASIS 


Acute ameebic hepatitis (or hepatic amcebiasis) reacts very quickly 
to emetine injections given in the generally accepted dosage. The 
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Chart 8.—Acute hepatic amecebiasis, showing immediate effect of emetine injections. 
The dotted line represents the pulse-rate. 


improvement is noticeable after the injection of 2-8 grains. Subsequently 
routine anti-ameebic treatment should be given. (Chart 8.) 

Chronic hepatic amoebiasis is also amenable to anti-ameebic treat- 
ment, especially to injections of emetine or the administration of 
ipecacuanha powder. Aperients, such as the sulphates, should be 
used cautiously and the patient should be placed on a low dietary. 
The liver is poulticed by hot fomentations and antiphlogistine, and, 
if there is much pain, dry cupping may be resorted to or leeches may 
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Radiograph of dome of diaphragm in amebic abscess of liver. 


AMCBIC ABSCESS OF LIVER 
PLATE X 
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be applied over the affected area. Ammonium chloride in 20-grain 
doses three times a day appears to have the effect of reducing it. 

There has been considerable controversy about the effect of emetine 
and E.B.I. in the treatment of hepatic abscess. In the author’s opinion, 
there are undoubtedly cases in which the physical signs of liver abscess 
and the accumulation of pus have disappeared upon intense anti- 
amoebic treatment ; but this is by no means always the case. The 
possible explanation of this will be given later. 

Can a liver abscess always be aborted or prevented from forming 
by routine treatment with emetine-bismuth-iodide ? Sincé the adop- 
tion of E.B.I. and quinoxyl as the stock treatment for all cases of chronic 
amoebiasis, failure has once been recorded among the author’s cases. 


This concerned a man of fifty-eight who had spent forty-two years in 
West and Central Africa. In 1925 he had been operated upon for acute 
appendicitis, and he subsequently suffered from hepatitis and was said to 
have developed a liver abscess which was controlled by emetine injections. 
E. histolytica were found only once in the feces, in January, 1934, when 
amcebic ulcers were demonstrated in the bowel by sigmoidoscopy. During 
the nine years he had suffered from time to time from febrile attacks which 
were controlled by injections of emetine ; liver abscess had been suspected, 
but X-ray examination of the liver and gall-bladder had failed to reveal any 
abnormality, while his general health had remained excellent and he had 
continued to put on weight. The only suspicious feature was a persistently 
high leucocyte count of 11,000. He was then given a thorough course of 
E.B.I. and quinoxy! lasting twelve days. 

On his return to Rhodesia he remained well for a year; then the febrile 
bouts recommenced, and in October, 1935, he returned to have an exploratory 
laparotomy performed for suspected cholecystitis. In November, 1935, a 
chronic intralobar hepatic abscess the size of an apple was found in the 
posterior part of the right lobe of the liver, where it was very difficult to 
locate and approach. It was drained, and four ounces of pus escaped. Con- 
valescence lasted eight weeks, but was retarded by the intervention of an 
attack of amcebic dysentery with blood and mucus in stools containing 
numerous active L. histolytica, and later by a B. coli bacilluria. The dysentery 
was controlled by a further course of E.B.I. and quinoxyl and the bacilluria 
by mandelic acid treatment. The patient finally recovered and has remained 
free from any symptom of amcebiasis ever since. 


When rigors are present or when there are signs of bulging or oedema, 
medicinal treatment is of little value, and steps must be taken to 
aspirate pus from the liver. 


Aspiration.— Aspiration of liver pus by means of Potain’s aspirator 
has received much support. It must, however, always be preceded 
by preliminary aspiration. Local anesthesia (2-per-cent. novocain) 
is usually sufficient, but general narcosis is advisable in nervous 
subjects. A medium- or full-sized aspirating needle is used, as the pus 
may be too thick to flow through a cannula of smaller bore. Yellow 
serous fluid suggests a pleural exudate, especially when fibrin is present, 
and may indicate an underlying hepatic abscess. Sometimes, even 
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when no pus is found, great improvement follows the aspiration of 
several ounces of blood from the liver (hepatic phlebotomy). 


The closed, or aspiration, method of evacuating liver pus is no new pro- 
cedure. It was advocated as long ago as 1828 by Annesley, and was used 
in 1871 by Maclean by means of the Bowditch syringe. In 1883 Manson 
devised his well-known trocar and cannula in order to drain liver abscess. 
In 1902 Sir Leonard Rogers advocated repeated aspiration of the hepatic 
abscess, and injection of quinine in solution as an ameebicide. 


The records of the British Army in India in the closing days of the 
last century are very impressive. Out of 2,661 cases treated by open 
operation, the mortality was 56.7 per cent. This was before aspiration 
methods had been generally adopted. Since that time, out of 111 
cases, collected from various sources, which were treated by aspiration 
alone, the mortality has been shown to be less than a quarter of that 
figure. 

The advantages of using Potain’s aspirator are many; the death 
rate has been reduced considerably; the shock to the patient is 
negligible ; and several pints of pus may be evacuated. When anti- 
amoebic treatment is instituted, recurrence, in the majority of instances, 
does not take place. When pus has been found by exploratory 
puncture, the aspirating needle is inserted along the same track and 
pus will flow when the stop-cock of the exhaust bottle is turned. 
Should the pus prove to be too thick for aspiration it may be diluted 
by injection of weak eusol solution into the abscess cavity. The 
method is so simple that 1t may be practised in the patient’s room in 
the absence of the facilities offered by an operating theatre. 

Sometimes almost incredible quantities of pus are aspirated. The 
author has frequently obtained 40-60 o0z., but in one reported by 
A. C. Alport and F. Ghalioungui 8,500 c.c. (120 02.) were removed by 
one aspiration. The total amount was 8,100 c.c. (270 oz.) in four 
aspirations. The ‘liver therefore showed itself capable of accom- 
modating nearly one and a half times its volume of pus without rup- 
turing. 

Usually an effusion of serum takes place into the abscess cavity 
immediately after the aspiration, and the swelling and pain thus 
produced may give rise to symptoms simulating a re-accumulation of 
pus; likewise a passive effusion of serum into the pleural cavity 
sometimes occurs. Usually the passage of the needle through the liver 
is painless. 

The author regards aspiration by Potain’s method as the method of 
election. In his series, 47 per cent. of cases were cured by one aspiration, 
but in three cases a second, or even a third, had to be 
performed. There is a certain risk of hemorrhage after multiple 
punctures by this method, but unless the liver substance is actually 
lacerated, there appears to be little danger. Whenever possible, 8 or 4 
grains of emetine should be injected hypodermically three or four 
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days before aspiration, as this procedure definitely lessens the risk of 
subsequent hemorrhage. 

A thorough course of E.B.]. and quinoxyl should be given as a sequel 
to aspiration, especially in those cases in which there are E. histolytica 
cysts in the feces. The following is a typical instance of this procedure. 


A ship’s engineer was seen in November, 1932. He had suffered four months 
previously from ameebic dysentery, and had been treated on board ship as 
November, 1923. 
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Chart 9.—Ameebic abscess of liver, to show effect of the combined aspiration and 
emetine treatment. The result was successful. 
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a case of pleurisy, on account of right-sided pain. The signs and symptoms 
of liver abscess were fairly definite and were confined to the liver and base 
of the right lung; shoulder-pain was also marked. The X-ray examination 
revealed typical doming of the diaphragm, and a leucocytosis of 15,000 was 
found. Aspiration by Potain’s method, in the eighth intercostal space in 
the mid-axillary line, resulted in the withdrawal of 45 ounces of pus, Almost 
immediately the fever ceased and signs and symptoms disappeared. An 
after-course of combined E.B.I. and quinoxy] treatment was given, and the 
patient left hospital looking well and strong after thirty-two days. There 
has been no recurrence since. (Chart 9.) 
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The open operation.—Only occasionally at the present time has 
resort to be made to open operation and drainage of liver abscess. 
In longstanding cases the pus may be so thick, and the necrotic tissue 
in the wall of the cavity so abundant, that the only means of evacuating 
it is thorough drainage and irrigation by the Carrel-Dakin method. 
Secondary infection is the most important indication for this method. 

A.C. Alport and F. Ghalioungui (1989) think that the modern practice 
should be to aspirate the abscess before operation, stain a smear of pus, 
and examine for bacteria and, when B. pyocyaneus or other organisms 
are present, to give sulphonamide 2 grm. for 10 days, with injection of 
soluceptacine into the abscess cavity. 

Transperitoneal route—When pus is struck below the costal margin, 
the exploring needle is left 1 situ and the abdomen is opened at this 
site, the intestines being protected with packing. If adhesions are 
present they are divided, and sinus forceps are directed along the 
needle and pushed through to the abscess ; the blades are opened after 
withdrawal of the needle. A suction apparatus minimizes the risk 
of soiling. 

The finger is inserted into the abscess cavity, and when the first gush 
of pus ceases, the exit is lightly plugged with gauze, and the margins 
of the liver wound are carefully sutured to those of the parietal peri- 
toneum, the remainder being closed. The gauze plug is now removed, 
and a wide drainage-tube, provided with a flange and lateral opening, 
is introduced to the bottom of the abscess cavity. This approach 
is useful for multiple abscesses and for those extending anteriorly and 
to the left lobe. It is undoubtedly the safest method of approach. 


Transpleural route-—Should the abscess be found through an inter- 
costal space, a few inches of rib are resected. The diaphragm should 
then be stitched to the thoracic wall, when the abscess may be opened 
by passing a pair of forceps through the pleura. An attempt should 
be made to stitch the capsule of the liver to the diaphragm. Should 
the pleura be opened, pneumothorax will result, but this is not neces- 
sarily a serious accident. On no account should pus be permitted to 
enter the pleural cavity. If pleural and peritoneal adhesions are not 
present, it is usually advisable to pack the cavity with gauze and 
complete the operation in two days’ time. The two-stage method is 
advisable when using this route. 

The following case is cited as showing the necessity of obtaining 
thorough and efficient drainage after operation. 


A man who had lived in the Transvaal all his life was seen in January, 1931. 
In March, 1930, he had suffered from ‘“‘ dysentery,” and had been treated 
by emetine injections in South Africa. He came to England in June, 1930, 
and in November of that year was taken suddenly ill, with high fever, nausea, 
and vomiting. 

In December, 1930, he was admitted to a London hospital, where enlarge- 
ment of the liver was recognized, also involvement of the base of the right 
lung. The leucocytes numbered 14,758. After a preliminary aspiration of 
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500 c.c. of pus, open operation was performed and a tube inserted into the 
abscess cavity. Active H. histolytica were found in the pus, but there was no 
response to treatment with E.B.I. (19 grains). 

The recovery of this case after admission to the Hospital for Tropical 
Tiseases on March 19, 1931, was due to the establishment of free 
drainage. On re-opening the wound in the seventh intercostal space in the 
mid-axillary line, 10 ounces of claret-like pus were evacuated ; 14 inches of the 
eighth rib were resected, and the cavity was explored and thoroughly washed 
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Fig. 39.—Liver abscess of anterior surface of right lobe, South African 
infection. 
Signs at base of right lung; no £. Atstolytica cysts in f@ces: leucocytes, 24,000. Open 
operation, 40 fl. oz. of pus evacuated; secondarily infected with Bacillus colt. 
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out with normal saline. A rubber drainage-tube was inserted and the Carrel- 
Dakin method of continuous drainage instituted. Rapid convalescence took 
place. No H. histolytica cysts were found in the feces after repeated examina- 
tions, but they were discovered a year and a half later, necessitating a com- 
bined course of E.B.I. and quinoxyl. (Fig. 39.) 


Necrosis of one or more ribs in the vicinity of the drainage-tube is 
a not uncommon event after operation for hepatic abscess. Lecomte 
(1918) has described six cases and thinks that this complication is 
more frequent in those instances where the abscess has been opened 
without resection of a rib, and that it is caused by insufficient drainage, 
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or, it may be, by pressure of the drainage-tube. The necrosis usually 
affects the anterior part of the ribs and their cartilages. 


Treatment after operation.—For the first two days after a 
liver abscess has been opened, the discharge is considerable, and the 
dressing may have to be changed frequently. Very soon, however, 
should the case do well, the discharge diminishes, and the dressing 
requires renewal every other day, or every three or four days. 
During the first week the drainage-tube, provided it be acting efficiently, 
should not be disturbed, more particularly as it may be difficult to 
replace. Later it may be removed and cleaned and, when discharge 
has practically ceased, cautiously shortened. Jt 1s a great mistake to 
begin shortening the tube before it 1s being pushed out, or so long as there 
vs any appreciable discharge. If there is the slightest indication, such 
as rise of temperature, that pus is being retained, the sinus, if necessary, 
must be dilated with forceps and finger, and a full-sized drainage-tube 
introduced as far as it will go. If this does not suffice, a counter- 
opening may have to be made. Delay in remedying imperfect drainage 
ws serious and ut may be fatal. 

Should an abscess, on being opened, be found to be secondarily 
infected, or should it become so, it must be flushed out daily with a 
weak non-mercurial antiseptic, and a counter-opening made if necessary. 
Continuous drainage by the Carrel-Dakin tube method, and daily eusol 
irrigation is often very successful. 

After a liver abscess has been opened and is draining well, the 
temperature rapidly falls and in a few days becomes normal. Should 
fever persist, it is to be inferred that the drainage is inefficient, that 
there are other abscesses in the liver, or that some complication has 
arisen. If another abscess is suspected, it should be sought with the 
aspirator and drained. 

It is advisable to give «metine hypodermically in 1-grain doses both 
before and after the operation, and to continue to exhibit it for a 
fortnight. 

If any symptoms of hepatic inefficiency due to extensive destruction 
of liver tissue are noted, the presence of diacetic acid or a high ammonia 
coefficient in the urine should be an indication for the oral or rectal 
administration of glucose and sodium bicarbonate, or, in some cases, 
for intravenous injection in 5- to 10 per-cent. solution. 

After evacuation, a Carrel's tube is passed inside the larger drainage- 
tube and irrigation with Dakin’s solution is carried out, by means of 
a large glass syringe, at two-hourly intervals, for nineteen days. A 
preparation containing ferments (Enzymol, Fairchild), half an ounce to 
an ounce of water, is useful for injection into the abscess cavity for 
dissolving adherent sloughs. 


Indications for emetine treatment.—It is necessary that some 
hypothesis be formulated as to the rationale of these various methods 
of treatment. Most authorities recognize that emetine has a selective 
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action in acute amoebic hepatitis which occurs in the course of amoebic 
dysentery. In amcebic hepatitis numerous small necrotic foci contain- 
ing “ nests’ of amosbe: form in the liver. (Fig. 40.) It is reasonable 
to suppose that emetine therapy extirpates these and that the surround- 
ing necrotic tissue is absorbed. These considerations are based upon the 
observed fact that the alkaloid—emetine—has a selective action upon 
the trophozoites of E. histolytica, while E.B.I. exerts a special action 
upon cysts. 
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Fig 40—Amebic hepatitis with amebic dysentery ; 
miliary necrotic foci containing entamebe Action 
of emetine very effective. 





Emetine + + 

Fig 41 —Ameebic abscess containing a amall amount cf 
pus and active amosbes, without dysenteric symptoms 
Action of emetine effective. 


Figs. 40, 41.—Diagrams to illustrate the formation of ameebic abscess of 
the liver. 
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The next stage in the formation of a liver abscess, which may be 
termed the early suppurative stage, is less acute. Here the necrotic 
tissue, which has been liquefied by the action of the amcebs, is sterile. 
(Fig. 41.) The amcebe living in the actual abscess cavity are still in 
an active state of multiplication and are vulnerable to the action of 
emetine. Small intrahepatic abscesses yield rapidly to emetine 
therapy and the necrotic tissue becomes absorbed into the body without 
necessitating free drainage. 

In the third stage, the abscess cavity contains a fairly large quantity 
of sterile pus (4-1 pint) and its walls are lined with necrotic tissue 
containing active amebe. (Fig. 42.) It is at this stage that aspiration 





Fig. 42.—More advanced amosbic abscess; considerable 
quantity of sterile pus with active entamebsx. No 
dysenteric mptoms, Aspiration and  emetine 
therapy effective. 
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Figs. 42, 43.—Diagrams to illustrate the formation of amecebic abscess of 
the liver. 
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Emetine ineffective 
48.—Large amcebic abscess in which the amabe 
have died out entirely and a secondary bacterial 
invasion with Bacillus coli or streptococci has taken 
place. -Open drainage is necessary. 
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combined with emetine therapy is effective. The amount of pus is 
too large to be absorbed, and the amcebe in the abscess cavity are 
vulnerable to the action of the emetine. 

In the final stage, the abscess cavity has grown to a large size and 
the active amcebe have died out, because conditions are unfavourable 
to their further multiplication. A similar process takes place in 
gummata of the liver and in tuberculosis, in which diseases also the 
causative organisms eventually disappear. 

As a rule, in longstanding amcebic abscesses secondary infection 
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Chart 10.—Fatal case of amcebic abscess of the liver. Rupture into the right lung. 
Death from streptococcal septicemia. Failure of emetine and aspiration therapy. 





with micro-organisms takes place, and when this has occurred, emetine 
therapy can no longer have effect. Open free drainage now becomes 
imperative, in order to evacuate pus, the tube being sufficiently large 
and perforated to afford efficient and continuous drainage. (Fig. 48.) 


Proanosis oF Hepatic ABSCESS 


Under modern conditions, with early operative interference and 
with emetine and E.B.I. therapy, the prognosis is good in cases of 
single abscess. In multiple abscesses, however, or in a single abscess 
if it is loculated, it is by no means so good, and if there are more 
than two or three abscesses, it is usually hopeless. 

If partial rupture into the lung takes place, there is danger that the 
original abscess cavity may become infected with streptococci, and 
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that eventually a streptococcal septicemia may result. (Chart 10.) 
The following case illustrates this point :— 


A mining engineer had suffered for nearly thirty years during his residence 
in India from periodical attacks of diarrhcea, but the first inklings of a liver 
abscess were noted on July 13, 1931, when he fell from a ladder on his left 
side. His illness then commenced with diarrhea and a high temperature, 
which was at first suspected of being typhoid or malaria. Liver abscess was 
definitely diagnosed on October 9, when he was admitted to hospital. 
Repeated aspirations of the liver resulted in the withdrawal, both from the 
lung and from the liver, of pus which was found to be heavily infected with 
streptococci. On October 17 an open operation resulted in the withdrawal of 
more pus; a partial resection of the eighth rib was made and Carrel-Dakin 
drainage instituted. No improvement took place in spite of the administra- 
tion of antistreptococcal serum and _ blood-transfusion. Streptococcal 
septicemia was diagnosed, and death took place on January 1, 1932. 

At the autopsy three distinct abscesses were revealed—all situated in 
the right lobe of the liver; one was healed and one in the process of 
granulation, but the third, which had not been touched by any otf the operative 
procedures, contained a pint of pus and involved the posterior portion of the 
right lobe. Extensive compensatory hypertrophy of the left lobe of the 
liver was present. A left subdiaphragmatic abscess was found in the sub- 
phrenic space. In the right lung there was a small loculated empyema 
situated posteriorly. The spleen was greatly enlarged and soft, but no 
macroscopic evidence of amoebic ulceration of the large intestine was found. 
(See Fig. 29, p. 210.) 


The question of return to the tropics after recovery from liver abscess 
is a matter that frequently has to be decided. If a relapse of the 
amoebic abscess has occurred during treatment, or if very considerable 
damage to the liver tissue has taken place, the patient should remain 
in a healthy and temperate climate; but there are many instances 
of patients who have enjoyed permanent good health in the tropics 
after recovery from liver abscess. Before giving permission for the 
patient to return it must be ascertained, by repeated sigmoidoscopy 
and examinations of the feces, that the bowel is thoroughly cleared 
of amoebic infection. Through neglect of this precaution, re- 
infection of the liver from the bowel may occur. Recurrences of liver 
abscess have been known after periods as long as from five to seven 
years from the formation of the first. 


CHAPTER XV 
AMEBIASIS (continued): RARER AMCBIC LESIONS 


Amasic Assorss oF THE Lune (PuLMoNARY AMasBIASIS) 


As a general rule, amcebic abscess of the lung is secondary to abscess of 
the liver, but primary pulmonary ameebic lesions have rarely been 
described. Usually they are single, but they may be small and multiple. 
The lower lobe of the right lung is the part usually involved, and the 
diaphragm becomés adherent to the lung as well as to the liver. 
Rupture takes place into the bronchus and the pus is then 
expectorated. 

Microscopic pathology.—The inner surface of the abscess wall consists 
of a zone of necrotic material containing histolysed lung cells, amcebee, 
a few polymorphonuclear leucocytes, and many lymphocytes. 

In most cases of amcebiasis in which the lung is affected, direct 
extension of a previously existing hepatic abscess through the diaphragm 
can be proved to have taken place. Rupture of an’ unrecognized 
liver abscess into the lung may produce the most varied pulmonary 
symptoms, so it is not surprising that when such an accident takes 
place, other more familiar conditions of the lung are first envisaged. 
Extension of an hepatic abscess into the lung—or secondary pulmonary 
ameebiasis—may simulate bronchiectasis or unresolved pneumonitis. 
(Plate XI, right, facing p. 285.) 


The author has records of instances of this complication, in two of 
which the diagnosis of tuberculosis had originally been made. 


The first was a staff sergeant of the R.F.A. who originally contracted 
dysentery in India, and was invalided to England in 1915 suffering from 
dysenteric symptoms associated with phlebitis of both legs. Later he had 
repeated attacks of ‘‘ pneumonia ”’ in the lower lobe of his right lung, which 
were succeeded by thrombosis of the pelvic veins with compensating enlarge- 
ment of the superficial abdominal veins. In February, 1920, five years and 
two months after the original attack, he suffered from repeated attacks of 
‘ pleurisy ’? accompanied by profuse blood-stained expectoration. At the 
time he had been thought to be suffering from pulmonary tuberculosis. On 
admission to hospital this diagnosis was altered by discovery of Z£. 
histolytica cysts in the feces. There was clubbing of fingers and toes and 
the superficial abdominal veins were varicose. On intensive emetine and 
K.B.I. therapy, he made a rapid recovery. 

A second case, seen in 1921, was similar in many ways except that no direct 
evidence of amcebiasis, by the presence of HE. histolytica cysts in the feces, 
was obtained. The patient was an Englishman who had resided many years 
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in India and had recently returned to England on leave. The signs and 
symptoms were mostly confined to the lower lobe of the right lung. Response 
to specific treatment with emetine was most striking, and in less than six 
months he gained 47 pounds in weight. 

A lady who travelled in Chile arrived in London in May, 1927. Within 
two days she developed signs of pleurisy at the base of the right lung ; three 
days later there was high fever with hemoptysis and expectoration of blood- 
stained, frothy pus, accompanied by acute diarrhea. X-ray examination 
showed a large consolidated mass in the centre of the right lung (on which a 
previous diagnosis of malignant disease of the lung had tentatively been made). 
There was, however, a leucocytosis of 35,000, and the author was able to 
demonstrate active E. histolytica in the melenic feces. A rapid recovery took 
place on emetine injections (10 grains) and ipecacuanha (5 grains at night, 
total 60 grains), and the patient remained in good health afterwards. 

A young man from Shanghai had suffered for years from dysenteric 
symptoms and had been invalided from the East suspected of suffering from 
pulmonary tuberculosis. In the autumn of 1925 he developed a violent 
cough with the expectoration of blood-stained, purulent sputum, and a diag- 
nosis of pulmonary amcebiasis was made on the radiographic appearances. 
E. histolytica cysts were found in the feces and he had a leucocytosis of 
20,000. On appropriate treatment with emetine and ipecacuanha a rapid 
recovery took place. This case was notable in that the skiagram showed the 
valve-like flap formed by rupture of the diaphragm. 

A fifth case demonstrates the complications which may occur if the condition 
is not recognized and suitably treated. The Quartermaster of a Regiment 
of the 29th Division had landed in Gallipoli in April, 1915, and remained there 
until the evacuation in 1916. After suffering from amoebic dysentery, he 
developed a liver abscess which burst into his right lung in March of that 
year. After courses of emetine therapy, which were not successful, several 
ribs were resected and the liver abscess was drained in July, 1917. The sinus 
never healed, and the patient developed a bronchial sinus which communicated 
with the pleural wound. Apparently numerous pockets of pus had formed. 
In November, 1924, a modified Eslander operation was performed, and the 
sinus healed. Under prolonged emetine therapy the patient made a good 
recovery, and he has since remained in fairly good health. 


There are various points to be noted in connexion with the diagnosis 
of transdiaphragmatic rupture of liver abscess. Hiccough is a not 
uncommon accompaniment. Chocolate-coloured liver pus is usually 
_noted in the first portions to be expectorated ; subsequently the sputum 
becomes more profuse, yellow and frothy, and not until the abscess 
cavity is almost empty is it viscid and gummatous. Expectoration of 
liver pus causes a considerable degree of pulmonary irritation. When 
paroxysms of coughing occur, pus accumulates and is then evacuated 
in large amounts at periodic intervals. Lying on the sound lung sets 
up irritation, while relief is obtained by turning to the affected side. 
Some assistance in diagnosis can be obtained from the microscopic 
appearances of the expectorated pus, which usually contains Charcot- 
Leyden crystals, the remains of liver cells, and epithelioid cells derived 
from the lung. Sometimes fibres derived from the muscles of the 
diaphragm may also be recognized. 
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In all cases of abscess discharging through the lung a careful record 
shouldbe kept of the body temperature, the daily amount and character 
of the expectoration, and the weight of the patient. If the temperature 
remains raised, if the amount of expectorated pus is constant or 
increases, or if the patient continues to lose weight, an attempt should 
be made to reach and drain the abscess from outside, especially if 
there is no response to medicinal treatment after full doses of emetine 
and ipecacuanha. If the temperature remains normal, the pus 
gradually decreases, and the body-weight. is maintained, operation is 
unnecessary, or at all events should be deferred. 

The X-ray appearances present a woll-marked opacity at the base of 
the right lung with obliteration of the costophrenic angle and immo- 
bility of the nght hemi-diaphragm, appearances which in native races 
are apt to be taken as evidence of tuberculosis. 

Primary pulmonary amebiasis.—In a case of primary pulmonary 
amoebiasis the condition is not so readily recognizable as in the fore- 
going. Abscess of the lung due to E. histolytica can occur quite 
independently of abscess of the liver; it is seldom recognized during 
the lifetime of the patient although A. C. Alport and F'. Ghalioungui 
have demonstrated FH. histolytica in the walls of a pulmonary abscess, 
and in microscopic section the organisms were seen. penetrating the wall 
of a pulmonary artery. 

Colin in 1873 described ten abscesses of the lung which were secondary to 
a thrombosis in the liver, and in a case reported by Moxon the liver abscess 
had actually burst into a subhepatic vein and then spread to the lung. In 
primary pulmonary ameebiasis, the probable route by which the amebe 
gain access to the pulmonary circulation is, as suggested by C. H. Bunting 
in 1906, by direct embolism into the lung through the circulation from the 
colon. In Bunting’s case firm consolidated nodules were found in the lung, 
and in each entamcebsze were demonstrated in section. 

In another case, described by Opie in 1901, a large amosbic abscess was 
found in the right lung, there being present, also, what appeared to be a 
healed amecebic abscess of the liver. 

Tuffier (1908) recognized the condition during life, and he is reported to 
have cured his patient by operative interference. In this case the abscess was 
situated in the right lung and hemoptysis, fever, and other symptoms were 
present. Loison reported a similar instance, and suggested aspiration of 
the pus. The abscess cavity was outlined by means of a radioscopic screen. 
The same patient subsequently developed a hepatic abscess. J. W.S. Macfie 
(1920) found, at autopsy, an amoebic abscess of the lung in association with a 
similar condition of the liver, the two lesions not being connected with each 
other ; and in 1923 Ramond, Denoyelle, and Lautman recorded an interesting 
ease in which multiple pulmonary abscesses, without ascertainable involve- 
ment of the liver, were recognized during life and all symptoms disappeared 
after emetine therapy. C. A. H. Dopter (1927) has given a vivid description 
of this complication as it occurs in French military practice. 

R. W. Keeton and M. Hood gave (1938) an excellent description, illustrated 
with radiographs, of this complication as it occurred in Chicago. 


X-ray examination may not reveal any evident lesions, but B. A. 
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Dormer and J. Friedlander (1941) state that the radiographic appear- 
ances may resemble tuberculous infiltration or bronchopneumonic 
consolidation. 

So far, there are no authentic instances of amcebe having been 
demonstrated in the sputum, although various observers have described 
bodies which they thought might be dead organisms, but which probably 
were the large epithelioid cells usually present in inflammatory pul- 
monary conditions. 

Three cases of primary pulmonary amoebiasis which have occurred 
in the author’s practice are described below. All three responded in 
a dramatic manner to emetine and ipecacuanha therapy. It will be 
noted that the diagnosis of this curious condition must be based upon 
the previous history of intestinal amcebiasis, the leucocytosis, and 
lasting response to emetine therapy. 


The first case was that of an ex-soldier who had suffered from amebic 
dysentery in 1918, and was admitted to hospital in March, 1921. He was 
ill and emaciated, and his main symptoms were acute pain in the lower 
chest on the right side, accompanied by cough, fever, and respiratory distress. 
Profuse purulent sputum, without hemoptysis, was expectorated, and an inter- 
mittent pyrexia varying between 101° and 102° F. with nocturnal sweats, 
and a leucocytosis of 14,000 were present. No clubbing of the fingers was 
noted. A patch of dullness 4 inches in diameter was found below the 
angle of the right scapula, with bronchial breath-sounds and occasional 

repitations. Later, similar broncho-pneumonic areas became apparent in 
he lower lobe of the left lung. The sputum contained numerous pus and 
large epithelioid cells. No evidence of liver involvement was found. The 
prebable diagnosis appeared to be tuberculous broncho-pneumonia but, 
as no improvement took place after a month in hospital, emetine injections 
(1 grain) daily, together with 10 grains of powdered ipecacuanha, were 
instituted. There was immediate improvement ; the temperature became 
normal, and the patient recovered and regained 28 lb. in weight. 

An ex-soldier from Mesopotamia had suffered from amembic dysentery 
with numerous relapses, and had been treated in hospital. Re-admitted in 
May, 1921, fourteen days later he commenced to suffer from rigors, together 
with bronchial pneumonic consolidation of the lungs, nocturnal perspiration, 
and profuse purulent expectoration. The signs and symptoms suggested 
miliary tuberculosis. There was a slight leucocytosis of 9,000 but the feces 
contained no LE. histolytica cysts. In this case also there was striking improve- 
ment following the injection of 16 grains of emetine with, later, 10 grains of 
ipecacuanha at night (300 grains in all). He put on 21 lb. in weight. 

The third case occurred in an Indian seaman, aged twenty-eight, who showed 
signs of diffuse bronchial pneumonia. In this case the pulmonary signs were 
most evident at the base of the right lung, where a friction rub could be heard. 
There was a leucocytosis of 34,000, but no other evidences of amcebic infec- 
tion. After three weeks in hospital on expectant treatment, no improvement 
was noted, but the results of emetine injections (11 grains), followed by 5 
grains of ipecacuanha powder at night (70 grains) were remarkable; the 
temperature fell immediately and there was a gain in weight of 28 lb. 
X-rays afforded little assistance in the diagnosis. 


It is probable that these cases are much more frequent than has 
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hitherto been realized, their recognition having been prevented by the 
difficulty in obtaining evidence of associated amoebiasis. 


Ameebic abscess of the brain —This condition is very rare and 
is secondary to amccbic abscess of the liver or lung. The first case was 
described by 8. Kartulis (1887). H. Legrand (1912) published a paper 
on forty-five cases of brain abscess secondary to liver abscess. They 
were single, and affected the cerebrum ; but in one case the cerebellum. 

It is by no means certain that all the recorded cases are examples 
of ameebic infection. According to F. L. Armitage, who collected 
all the known cases in the literature in 1919, forty-eight cases had 
then been recorded, of which half (twenty-four) occurred in Egypt. 
The condition is most frequently observed between the ages of twenty 
and forty—though a case was reported in a child of five—and it is 
much more common in men than in women (three cases only). None 
of the patients has recovered. 

The abscess is described as being generally single and as occurring 
with equal frequency on the right and left side; bilateral abscesses 
have been found on six occasions. In recent acute cases there is no 
resulting pyogenic membrane, but in those of long standing there is a 
tendency to formation of a cyst-wall. 

The solitary case described in recent years is that recorded by 
T. D. M. Stout and D. E. Fenwick (1918). The patient was operated 
on for a liver abscess, and in the discharge from the cavity active 
E. histolytica were found. The result of operation was good as regards 
immediate relief, but in spite of emetine injections (14 grains), the 
pyrexia remained high, and the patient died. An abscess the size of 
@ pigeon’s egg was found in the front lobe of the brain, and in the pus 
kK. histolytica were present. 

The differential diagnosis has to be made from cerebral malaria, 
metastatic septic abscess, caseating tuberculosis of the brain, cerebral 
gumma, and actinomycosis. 

The disease is rapidly fatal, death in the recorded cases taking place 
on the sixth to the eighth day from the onset of headache. 


Ameebic abscesses of the spleen, epididymis and penis.— 
1:. Rogers has described several cases of abscess of the spleen in his 
records of autopsies in Calcutta, all secondary to amcbic abscesses 
of the liver. O. Jacob (1911) collected fifteen cases of hepatic compli- 
cated by similar splenic abscesses. 

Ameebjc abscess of the epididymis has once been reported. The 
case was described by A. 8. Warthin (1922) from China, in a patient 
suffering from chronic amebic dysentery. The epididymis showed 
dilatation of the ducts, in which masses of spermatozoa and numerous 
amcebs were demonstrated. 

H. E. Shih, J. K. Wu, and V. T. Tieu (1989) described an amcbic 
ulceration of the penis, of five months’ duration, healed by emetine 
injections. 
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Ameebic infection of the skin and other tissues.—It appears 
that under certain circumstances invasion of the skin by Entameba 
histolytica, producing extensive destruction and sloughing of the tissues, 
may take place in the vicinity of a discharging amcebic abscess of the 
liver, or in immediate proximity to the bowel. 

L. Tixier, M. Favre, E. Morenas, and C. Petouraud (1927) have 
described in minute detail a peri-anal lesion in a man suffering from 
chronic dysentery. It had been present for six years, but healed 
rapidly after emetine injections. In the pus entamcebe were found. 
Examination revealed microscopic, punched-out ulcers of the epidermis, 
and of deep-seated colonies of amcebe. 

M. F. Engman and H. E. Meleney (1981) found amcebe in ulcers of 
the skin and deeper tissues of the abdominal wall. One ulcer was 
secondary to an operation for resection of a portion of the colon in- 
volved in ameebic ulceration; the other followed drainage of an 
amoebic abscess of the liver. Clinically, the skin lesions showed a 
rapidly spreading ulcerative process and a border presenting irregular 
outline. There was extreme pain on pressure, and the floor of the 
ulcer was composed of granulation tissue covered with débris 
and pus. 

S. F. Ngai and C. N. Frazier (1988) made a careful and complete 
survey of the literature of this subject since 1891, together with a 
detailed clinical and histological report of three cases in Peking. They 
also first described amoebic ulceration of the urethra. One of the best 
cases js that described by L. F. Heimburger (1925). The patient 
suffered from a tumour in the right lumbar region which discharged 
liver pus, and from that time an ulcer developed in the mid-axillary 
line, which exuded foul pus. Amcebe# were demonstrated in stained 
sections of the tissue from the edge of the ulcer. Under emetine 
therapy the pyrexia remitted and the ulcer healed rapidly. 

A case of deep gangrene with extensive tissue destruction in which 
large numbers of £. histolytica were demonstrated has been described 
by F. L. and H. E. Meleney (1935). Though the patient had diabetes, 
response to emetine therapy was almost miraculous. The author (19987) 
has had a somewhat similar case of ulceration of the abdominal wall 
with massive destruction of the parietes (Figs. 44, 45), emanating from 
a colostomy opening in a case operated upon for supposed carcinoma 
of the rectum. Symptoms and signs of active amcebiasis were present 
and E. histolytica were found in numbers in sections of the skin (Fig. 46). 
Ameebic ulcers were visible on the exposed loop of bowel. The response 
to emetine therapy was very striking, so that after 8 grains all signs of 
sloughing had disappeared. A more dramatic and almost terrifying 
destruction of the perineum and abdominal wall (1988) occurred in 
St. Mark’s Hospital, London (W. B. Gabriel) ; here the tissues of the 
abdominal wall as well as the buttocks were involved and the man’s life 
was undoubtedly saved by emetine injections. Though the patient 
had served fifteen years previously in the Army in India and had 
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Fig. 44.—Ameebic granuloma and ulceration of the abdominal parietes 
surrounding colostomy. 





Fig. 45.—Ameebic granuloma and ulceration of abdominal parietes 
surrounding colostomy. Appearance after injection of 8 grains of emetine. 
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a Iustolytica cysts in the feces, he had never suffered from diarrhoea 

“dysentery.” The primary lesion appears to have been a perirectal 
es A left iliac colostomy was performed. In spite of irrigations, 
ulceration spread relentlessly to the perineum, sacrum and also on the 
abdominal wall round the colostomy wound. The patient was ex- 
tremely iH with hectic fever and tachycardia. There was an enormous 
uleerating cavity which had destroyed the rectal floor. Response to 
emetine was instantaneous. After 8 grains the cavities had granulated 
up and the amoebic infection was cured by E.B.I and quinoxyl. 
Thiersch grafts were subsequently . 
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Fig. 46.—Section of ameebic skin granuloma, showing invasion of 
subdermal tissues by Lntameba histolytica. 


C. H. Hsu (1987) in Peiping, China, described a series of fourteen 
cases, and in his opinion the condition is by no means rare. Amcebiasis 
cutis occurs chiefly as an unsuspected secondary infection of 
papillomata, usually of the anal region. The lesions generally take 
the form of characteristic punched-out ulcers, implanted upon 
peri-anal papillomata, in the urethra, on condylomatous growths of 
the anus and vulva, even situated in the cervix, on carcinomata of 
that region, as well as on papillomata of the labia majora and minora. 
These ulcers are aptly termed by the French workers, Tixier et al 
(1927), “‘ porodermie annbienne.”” The lesions produced are fundamen- 
tally similar to those found in the intestine. 
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R. V. Raijam and P. N. Rangiah (1989) have described ameebic anal 
ulceration and stricture of the anal orifice, which was cured by emetine 
and E.B.I. 

The histopathology of these lesions demonstrates the destructive 
action of the amcebe; once they have reached the epithelium, the 
cells are progressively dissolved, so that punched-out ulcers are 
produced. There is a sero-fibrinous and cellular exudate which becomes 
necrotic on account of a lytic action of the amcebe. 

Skin lesions produced by EH. histolytica have also been recorded by 
A. Carini (1912), M. F. Engman and A. S. Heithaus (1919), Van Hoof 
(1926), and 8. Crawford (1988). 


Urinary amebiasis.— Numerous observers have reported infection 
of the human bladder by Entameba histelytica and appearance of 
this organism in the urine. The evidence in the great majority of 
cases is very unsatisfactory ; large inflammatory cells from the bladder 
wall, or from the prostate, often being mistaken for HK. histolyteca. In 
the author’s experience EL. histolytica cannot survive in urine for any 
length of time. Considerations such as these are entirely lacking from 
the many uncritical papers which have appeared on this subject, 
especially one by K. D. Manohar. 

Usually the presence of a fistulous opening between the bowel and 
the bladder causes the parasite to appear from time to time in the 
urine. In 1911 C. F. Craig recorded a case in which E. histolytica 
were found in the urine of a patient suffering from a fistula between the 
bladder and an ulcerated area in the intestine. 


CHAPTER XVI 


BALANTIDIASIS, GIARDIASIS, FLAGELLATE DIARRHEA, 
INTESTINAL COCCIDIOSIS, MALARIAL AND LEISHMANIAL 
DYSENTERIES 


“BALANTIDIASIS 
Synonyms.—Balantidiosis ; Balantidial dysentery ; Ciliate dysentery. 


For the past fifty years it has been recognized that a form of diarrhea, 
or dysentery, may be caused by a ciliate protozoan—Balantidwm colt. 
This is a common parasite of the domestic pig and of monkeys, and in 
these it may occasionally cause a fatal form of dysentery. 

This parasite was probably originally seen by A. Leeuwenhoek (1672), 
but it was first discovered in the stools and bowels of man and accurately 
described by P. H. Malmsten (1857). He knew the protozoon as 
Paramacwum colt, and R. Leuckart in his textbook (1879-86) used the 
same terminology. The works of J. Mitter (1891) and B. Collman (1901) 
deal mostly with the human aspect of the disease, while J. Shegalow 
(1899), J. D. McDonald (1922), and R. W. Hegner and W. H. Taliaferro 
(1924) have made thorough morphological studies of the balantidia of 
the pig. TP. Bode (1928) and J. D. McDonald (1922) have endeavoured 
to differentiate between the human and porcine vanieties. Attention 
has Leen drawn to the disease in apes by E. Christeller (1922) and 
H. Ziemann (1925) with special reference to clinical and pathological 
findings. F. Pritze (1928) has summarized much of the knowledge of 
this subject in a thesis for Berlin University. 


JEtiology —-Balantidium coli is a large intestinal ciliated protozoon, 
and can be detected with comparative ease with a low-power lens 
(Fig. 47). For a full description, see Appendix, p. 546. 

Since it was recognized that Balantidiwm colt is a common parasite of 
the pig, it has been generally supposed that infection is conveyed to 
man by that animal, in which it lives as a harmless commensal. 
Human cases have occurred in people who have been closely associated 
with it, 1.e., in pig feeders, swine-herds, and pork-butchers, but most 
experiments directed to infecting man from pigs have failed. O. 
Casagrandi and P, Barhagallo (1895), who tried to infect themselves 
by swallowing suitable material, were unsuccessful. 

A. Bevra (1981), in Porto Rico, records that in over 5,000 stool 
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Fig. 47.— Balantidyum coli in feces. 
(Photomacrograph, Dr. H. K. Griffin, Amer, Miss. Hosp., Assad, Egypt ) 


examinations, Balantidium colt was seen only four times, and that in 
only one were dysenteric symptoms noted. 


Geographical distribution.—Cases have been recorded in the 

following localities :— 

Europe .. .. England (one case), France (five), Russia, Scandinavia, 
Finland, Germany (especially East Prussia), Austria. 
Holland, Italy (four in children in Calabria, Sicily), 
Spain, Georgia (Tiflis). 

Asia os .. Siberia (Port Arthur), China (Tsingtau, Trembur) 
Philippines, Siam, India (Assam), Marianne Islands 
Cochin China, Sandwich Islands, Andaman Islands. 

Africa .. .. Egypt (Alexandria), Sudan. 

North America .. Seven in mental defectives in S. Carolina (M. D. Young, 
1939), two from Tennessee (H. E. Meleney). 


South and Central 
America .. Brazil (Rio de Janiero), Porto Rico, Cuba. 


K. Brumpt (1909) summarized the distribution of this parasite, and 
Dopter (1924) has enumerated 282 cases, among whom were 148 
Europeans. D. L. Mackenzie and H. Bean (1988) recorded the first 
case in Great Britain in a mental patient. 


Pathology.—Fatal infections are found in man as well as in monkeys. 
The researches of M. Askanazy (1908), R. Strong and W. HE. Musgrave 
have shown that the balantidia penetrate into the bowel-wall in the 
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same manner as I. histolytica, and in the blood-vessels of the mucosa 
and submucosa. Infection with these organisms produces primarily a 
hyperemia of the bowel-wall, punctiform hemorrhages, and follicular 
swellings, with over-production of mucus. long-standing ulcers are 
usually blackish: recent ones irregularly shaped with undermined 
edges. The organisms apparently penetrate the bowel-wall by invad- 
ing the gland ducts, dissolving the muscularis mucose by cytolysis 
(Fig. 48); Glaessner (1908) found that they secrete a strong diastatic 


ferment. 
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Fig. 48.—Microscopic section of the large intestine in human balantidiasis, 
showing the position of the balantidia in the submucosa. 


Histologically, there is little to distinguish the ulcerated bowel 
from amoobic ulceration, but the organisms have been found by 
E. Martini (1910) and E. L. Walker (1918) in the mesenteric glands. A 
similar pathological condition has been described by E. Christeller in 
chimpanzees in the Rerlin Zoological Gardens. E. de §S. Campos (1924) 
has traced the method by which the ciliates enter blood-vessels in the 
neighbourhood of the lesions. The ulcerations of the howel as scen by 
sigmoidoscopy closely resemble those of intestinal amcebiasis as 
described by 8. Mazza, C. A. Alvarado, and K. Schirmann (1982). 
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Symptomatology.—The symptoms produced by the balantidium in 
man are, a8 far as we know, almost indistinguishable from those of 
amoebic dysentery. In balantidial colitis there is colicky pain, slight 
abdominal tenderness, loss of appetite, thirst, furred tongue, inelastic 
skin, and distended abdomen. The sigmoid colon is usually sensitive 
and palpable, and eight to fifteen stools are passed during the day. 
There may be cachexia and anwmia. The stools are porridgy, fluid, 
feeculent, alkaline in reaction, and contain remains of undigested food, 
mucus, often stained green, and sometimes blood-corpuscles and 
leucocytes. Occasionally, according to E. Behrenroth (1918), they 
contain eosinophil cells. The blood usually shows no _ significant 
change ; there is no leucocytosis and the polymorphonuclears number 
70 per cent. 

This infection has been observed to persist, on an average, from 
four to fifteen years. 

Treatment.—From experimental work, E. L. Walker (1918) con- 
cluded that organic compounds of silver were most effective in 
eradicating the infection, but in actual practice these preparations have 
not been found useful. 

At present therapy is purely empirical. The following drugs have 
been employed : thymol as in ancylostomiasis ; calomel ; carbolic acid 
in pills; extract of filix-mas; methylene blue; ipecacuanha; emetine ; 
quinoxyl; oil of chenopodium, stovarsol and santonin. Enemeta of 
iodine solution 1: 10,000 and tannin 1: 1,000 with 10-15 drops of 
tincture of opium, and of quinine have also been used. 

N. Kipschidse (1928) reports that during four years, twenty-two cases 
of Balantidium coli infection have been treated in hospital in Tiflis, of 
which three came to autopsy. He found that emetine injections in 
large doses—0.05—0.06 gramme in fifteen to twenty injections—gave the 
best results. Good results from this drug are also reported by A. Luger 
and L. Korkes (1928). 

EK. C. Cort (1928) reports that,following the suggestion of C. W. Mason 
(1919), he treated twelve cases in Siam by enemata of 15 c.c. of oil of 
chenopodium in 150 c.c. of olive oil, and all patients remained free 
from Balantidium colt thereafter. In one case a second treatment 
within twenty-four hours of the first brought about symptoms of 
chenopodium poisoning. 

H. F: Onkiehong (1929) finds santonin—25 mgm. three times daily 
on two consecutive days—effective. L. C. D. Hermitte, 8. C. Sen 
Gupta, and T. N. Biswas (1926) expatiate on the good results obtained 
by stovarsol treatment, the drug being given in the usual dose of 
4 grains. 

TD. Yered tried a new remedy, Carobinase, a watery extract of 
Jacaranda decurrens, 25 grammes in 500 c.c? of hot water, as a rectal 
lavage for three weeks. There was great improvement in the patient's 
condition, and a definite cure was established. 

A correspondent reports that in his case, in Egypt, all the parasites 
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disappeared from the stool after three treatments of carbon ,tetra- 
chloride of 1 drachm (1 teaspoonful) each. 

D. L. Mackenzie (1988) treated his English case satisfactorily with 
2 pints of methylene-blue solution by enema. 

A. Westphal (1939) employed Acranil—the hydrochlorate of acridine 
—in one case and found that it caused apparent disappearance of the 
parasites from the feces. 


GIARDIASIS 
Synonym .—Lambliasis. 
Of the protozoan flagellates that inhabit the bowel of man, Giardia 


ontestinalis has the best claim to be regarded as pathogenic, though 
authorities are by no means agreed upon this subject. 


fEtiology.—This flagellate was first seen in 1681 by Leeuwenhoek, 
through his primitive microscope, in his own excreta. It was re- 
discovered by Lambl in 1859 and was known for a long time as 
Lamblia (Blanchard, 1888), but it was eventually found that Kunstler 
in 1882 had established the genus Giardia for a species in tadpoles. 
Flagellates of the genus Giardia are found in mammals and reptiles, the 
species peculiar to the mouse (G. murts) being apparently closely allied 
to that found in humans. 

Children appear to be more commonly affected than adults; F. W. 
Bach and K. H. Kiefer found that, in a district in Germany where 
25-27 per cent. of the children were infected, only 9.7 adults were in 
a nunilar condition. 

Some authorities consider that the number of this parasite in the 
feeces depends upon the diet of the host, for R. Hegner (1924), and later 
C. D. de Langen (1927) found that it disappeared from the intestinal 
canal of infected animals fed upon meat. The parasite has been 
found by intubation in the duodenal juice (EK. Libert and G. Lavier, 
1928), but there appears to be no conclusive evidence that it is in any 
way connected with disease of the biliary apparatus. According to 
W. C. Boeck (1927) there is only one instance in which it has been found 
in the gall-bladder at operation (L. Winkler). Moreover, in children, 
gall-bladder disease is extremely rare, yet Giardia infection is two to 
three times as frequent as in adults. E. A. Baumgartner (1926) found 
these parasites in some persons who had disease of the gall-bladder, but 
they were not found in two who submitted to operation. 

J. J. Spantenberg and colleagues investigated one case with clinical 
diagnosis of cholecystitis in whom active Giardia were on several 
occasions demonstrated by intubation, but not in the excised gall- 
bladder. It seems evident that its presence in the duodenal juice in a 
patient suffering from biliary disease affords no indication that Giardia 
is responsible for the clinical condition. Similarly this parasite may be 
demonstrated in the fasting gastric juite, as in the author’s case during 
routine investigation. 

The morphology of Giardia is described in the Appendix (p. 542). 
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Geographical distribution.—The following are the countries of 
origin in a series especially studied by the author. The cases have 
been derived from almost all over the world: India (8), Ceylon (5), 
China (2), coast of West Africa (4), Nyasaland (1), South Africa (2), 
Kast Africa (8), Siam (1), Malaya (1), Iraq (1), Cape Verde Islands (1), 
Brazil (1), and Singapore (1). 

Pathology.—Numerous investigators have brought forward 
evidence of the pathogenicity of this parasite and have contributed 
the following information: (a) It is found in its active state and in 
the largest numbers when the stools are liquid and diarrheic. (b) In 
the early stages symptoms of gastro-enteritis are present, while in 
the chronic stages stools have characteristic features and contain 
large numbers of the cysts (F. W. O’Connor (1919).) (ce) H. EB. Whit- 
tingham (1928) considers that suspicion of pathogenicity is strengthened 
by frequent passage of mucus in stools containing parasites in large 
numbers. (d) D. L. Heubner (1980), in his study of giardiasis as a 
distinct entity, has recorded 178 cases in Germany ; he considers that, 
as a rule, the parasite multiplies to such an extent in the small intestine 
that sooner or later it must give rise to symptoms. At first it colonizes 
the duodenum and may beset the mucous membrane so closely that 
disturbance of intestinal function is produced. (e) R. Miller (1926), in 
a study of chronic enteritis in children, found that in English children 
the results of the infection resemble coeliac disease more closely than any 
other disorder. There is persistent diarrhoea and some enlargement of 
the abdomen, with retardation of growth, and he considers that the stool 
in Giardia infection resembles that of chronic entero-colitis. Diarrhoa 
was noted by H. Perkins (1921), who found this parasite in 7 per cent. 
of children in Paddington Green Hospital, the youngest being three 
months old. (f) G. Penso, in Italy, has divided the cases of this 
infection into three types: (1) non-intestinal, associated with anemia 
and nervous disorders, (2) intestinal, with signs of entero-colitis, and 
(3) acute, with dysenteric symptoms, In the acute stage, when 
active stages are present, the stool is definitely dysenteric in 
character. (g) R. Deschiens (1928) believes that this parasite is patho- 
genic to children in France. C. M. Wenyon, in his review of this 
subject, concludes that it is difficult to avoid the impression that the 
mucus in the stools is produced from that part of the intestine where 
the flagellates are the most numerous, and is the result of irritation set 
up by their presence. He suggests that possibly certain individuals 
are more susceptible than others, and that the attacks of diarrhea 
correspond with periods of active multiplication of this parasite. 

With these latter views the author has been in agreement for a 
number of years, and he has had the opportunity of studying twenty-six 
cases in adults in hospital. Most of the patients were admitted with 
a history of recurrent dysenteric attacks, and some, on account of the 
large, pale, ochreous stools they were passing, were suspected of sprue. 

Arguments against the pathogenicity of this parasite are based 
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largely upon the very considerable number encountered who, with 
numerous cysts in their feces, do not complain of intestinal symptoms. 

It is a disturbing fact that Giardia is capable of multiplying in the 
human intestine without appearing either in the active phase or in 
cystic form in the excreta. Thus, J. McGrath, P. T. O’Farrell, and 
8. J. Boland (1989) have reported a case in which symptoms suggesting 
idiopathic steatorrheea, rapidly progressing to death, became apparent 
after cholecystectomy. The duodenal contents contained numbers of 
active Giardia intestinalis but, in spite of intensive search, none of the 
flagellates or their cysts were seen in the feces. At autopsy the mucous 
membrane of the duodenum and jejunum was attenuated, the villi 
denuded of surface epithelium and, in ulcerated areas of the jejunum 
and ileum, large numbers of Giardia, which had penetrated the villi and 
crypts of the intestinal mucosa, were demonstrated. Somewhat similar 
fatal cases have been reported by Romano, Eusterman and Bonanno. 
The author in 1982 had under his care a case of amoebic dysentery with 
active and cystic forms of FE. histolytica in the feces. The fractional 
test meal showed achlorhydria with no response to histamine, but in the 
fasting gastric juice numbers of active Giardia were present. The 
patient had previously undergone appendicectomy, cholecystectomy 
and gastrojejunostomy with short circuit operation. No active Giardia 
or cysts were ever found in the feces. The patient was re-examined 
two years afterwards with the same results. 

Incidence.—In the author’s series there were twenty-four. cases 
in men and two in women. No infections in European children from 
the tropics were observed, though undoubtedly they do occur. 

Symptomatology.—The duration of the symptoms varies from one 
month to over ten years. The main complaint is of initial diarrhoea 
of a lienteric character, followed by a more or less chronic condition 
of intestinal disturbance. Flatulence is almost invariably present. 
Acute exacerbations occur with diarrhoea and passage of a considerable 
quantity of bile-stained mucus. 

The frequency with which the different symptoms were noted in the 
author’s series was as follows: flatulence in fifteen; abdominal 
distension in four; lassitude in twenty-two; anorexia in eighteen ; 
vomiting in one; alternate constipation and diarrhoea in twenty-four ; 
chronic constipation in two. Abdominal pain varied in intensity from 
griping and a gnawing feeling in the epigastrium to mere discomfort. 
In one case only the pain appeared to be localized (to the umbilical 
region) ; in the remainder it was generalized. Tenderness on palpation 
was complained of in twenty-one cases, localized in the epigastrium in 
fifteen, in the hypogastrium in one, over the cecum in one, generalized 
in three, and was more pronounced during the night than the day. In 
nine cases the large bowel was spastic and palpable, especially the 
sigmoid colon, but in these there was a previous history of dysentery 
of the ameebic type. In three there was an associated enlargement of 
the liver. 
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Stools varied in number from two to eight per diem. The dejecta 
were pale or yellow, but, as a general rule, even more offensive than 
sprue stools, which they otherwise resemble. Usually they were of 
normal size. This description agrees in the main with the findings 
of other observers (S. A. Parodi and F. L. Nino (1926).) Most patients 
describe the passage of stools as being a matter of urgency, and several 
describe the nature of the action as being “‘ explosive.” In nineteen 
cases cysts of G. intestinalis were present in large numbers, and in two 
those of Entameba histolytica were also present. In only four cases 
were free and encysted forms of Giardia associated. 

Previous alimentary illnesses.—Hight cases in this series had a previous 
history of amoebic, and five of bacillary dysentery. Three had 
previously suffered from typhoid, and in two chronic indigestion, 
thought to be due to peptic ulcer, had been present for years. 

Associated illnesses—In two cases there was coincident infection 
with EH. histolytica ; two also exhibited symptoms resembling those of 
sprue, and in another two, renal calculus was present ; in one there was 
a coincident infection with Ascaris lumbricoides, and in another with 
subtertian malaria. 

The following is a description of a typical case of giardiasis mimicking 
sprue :— 

A Government official aged fifty-four, from Nyasaland, was seen in March, 
1933, having been invalided home as a suspected case of sprue. Diarrhea 
with the passage of light-coloured matter and mucus, consisting of three to 
four stools a day, had been present for five months. There had been some 
loss of weight and considerable meteorism and discomfort, but no soreness of 
the tongue. The stools were light-coloured, pasty, and fragmentary, and 
contained large numbers of active Giardia and cysts. Analysis of the feeces 
did not show a high fat content (fatty acids 9.8 per cent., neutral fat 4.4 per 
cent. ; total fat 14.2 per cent.) ; and the blood calcium was 10.8 mgm. per cent. 
There was slight secondary anemia. <A barium enema showed no abnormality 
of the colon. The condition soon subsided on a meat dietary, combined with, 
bowel lavage with 2-per-cent. sodium bicarbonate and quinoxyl. The patient 
has been examined since and has remained in good health. 


Giardiasis in children.—P. Véghelyi (1988) finds that infection by 
this parasite in children is symptomless or causes insignificant com- 
plaints in only one quarter of cases. In the majority, infection is 
followed by acute symptoms which may become chronic and lead to 
anemia, which in turn impedes normal development. All these 
symptoms may be explained by impeded resorption capacity of the 
intestinal tract. The following complaints have been noted : anorexia, 
headache, diarrhoea and indefinite abdominal pains. 

Diagnosis.—All the author’s cases were examined by the sigmoido- 
scope, but there were no appearances in the large bowel which could be 
described as characteristic. Diagnosis is usually effected by the 
discovery of the parasite or its cysts in the feces. (Fig. 49.) 


Treatment.—The treatment of giardiasis was unsatisfactory before 
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1987, but the specific action of atebrin, or quinacrine, as foreshadowed 
by L. Brumpt (1987), which banishes both the active parasite and its 
cysts from the feces. has been confirmed from a number of French, 
German, Russian, Italian, Spanish and South American sources. (A 
list of references is provided in the bibliography). Atebrin acts equally 
well when given by the mouth or injected in a soluble preparation, 
atebrin musonate. 

The course consists of 0.1 grm. three times daily for 5-7 days. For 
children of ten years or more 2 tablets daily, one at midday, the other 
at night for 4-5 days (Garin and Maffi). P. Martin (1987) considers 





Fig. 49.—Mucous exudate in a case of giardiasis, showing active flagellates 
disposed like fish in a stream. 


that 1t may be necessary to repeat the course. E. N. Votrina, in a 
series of 25 cases, finds atebrin effective in children, especially when 
there are symptoms of enterocolitis, but less so when there are 
associated symptoms of cholecystitis. 

J. Love and G. B. Tayloe (1940) have had remarkable results in four 
cases in which symptoms and parasites disappeared after a single course 
of atebrin. The author has verified these experiences in a series of 
seven cases under his care. Ina recent communication J. T. Culbertson 
(1941) has confirmed that these parasites can be easily eliminated from 
man, as well as from albino rats and mice, by atebrin ; infections are 
permanently cured and relapses have not been observed. Acriflavine 
is equally effective, but neither has any effect upon other intestinal 
parasites, 
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German and Scandinavian workers write enthusiastically about 
Acranil, the hydrochlorate of a new acridine compound, in doses of 
0.5 grm., the dosage varying from 0.25 grm. daily in children under 2, to 
1.5 grm. daily for 5 days in persons over 10. The results are said to be 
superior even to'those obtained with atebrin, and the drug is less toxic. 
(P. de Muro and F. W. Grott.) 


FLAGELLATH DIARRHGA* 


For some considerable time it has been questionable whether all 
the species of flagellates which have been described in the intestines of 
man are to be regarded merely as harmless commensals,or whether, on the 
other hand, they may be either primarily or partially pathogenic. The 
question does not admit easy solution. It cannot even be settled by 
deciding whether any individual flagellate (e.g., Trichomonas) is capable 
of invading the tissues or of ingesting red hlood-corpuscles. When 
associated with acute, subacute, or chronic diarrhoea, it is difficult to 
determine whether their presence is cause or effect. The presence of 
large numbers of these flagellates in the bowel-content is probably due, 
to a great extent, to the fact that they thrive in a.fluid medium, and 
that, when this becomes abnormal, as in bacillary dysentery, an 
environment is produced in which they can readily multiply. When, 
however, a case of chronic diarrhoea is encountered in which large 
numbers of active flagellates are lashing in the liquid feces and no other 
obvious signs can be found, it becomes a question whether or not a 
pathogenic réle should be assigned to these seemingly obvious agents of 
disease. Whatever the merits, the term flagellate diarrhea, or flagellate 
dysentery, has come into use. 

The presence of flagellates in the stools and the intestines certainly 
indicates fecal contamination of food taken by the mouth, and 
suggests that local sanitation must be defective. Therefore a high 
degree of flagellate parasitism indicates exposure to an abnormal] 
degree of intestinal infection. This may account for the presence of 
Trichomonas and Chilomastiz in large numbers in the feces of severe 
cases of chronic bacillary dysentery and of sprue ; and it should suggest 
to the clinician that there may be at the same time some other primary 
exciting cause of diarrhcea, such as amcebiasis. 

It has been pointed out that the number of persons in whom intestinal 
flagellates are found is greatly in excess of those in whom diarrheic or 
dysenteric symptoms are observed, that is to say, the majority of 
people infected exhibit no symptoms of disease ; this suggests that the 
relationship of the organism to its host is one of commensalism. On 
the other hand there are those, for example, H. E. Whittingham (1928), 
who believe that flagellate dysentery is a definitely pathogenic con- 
dition, and that the parasites occur more frequently in the bowels of 
the unhealthy. 

One cogent point in favour of those who hold that flagellates can 


* For a description of the morphology of the intestinal flagellates, see Appendix (p. 542). 
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cause a diarrhoea sw generis is that, after appropriate treatment such 
as colonic lavage, the active forms disappear from the feeces when the 
active symptoms subside, and when the feces again become formed, 
cysts of these parasites (1.e., Chilomastix) appear. 

The majority regard Trichomonas and Chilomastiz as distinctly non- 
pathogenic. Trichomonas has been found in the human mouth as well 
as in the vagina, but in the former situation there is no proof that it 
exists otherwise than as a saprophyte. This parasite has also been 
found in the male urethra and is not uncommonly found in the urine 
and, according to Liston (1940). it is capable of penetrating the 
epithelial cells lining the urethra. In gynecological circles 7. vaginalis 
is now regarded as the cause of irritative vaginitis and Jeucorrhea. 
T. fetus is the cause of a similar condition in cattle, producing abor- 
tion. Special measures, such ag stovarsol “ vaginal compound 8.V.C.,” 
eliminate the infection. The vagina is douched with normal saline and 
two tablets inserted into the vagina for twelve days. This organism 
cannot survive at pH4. C.M. Wenyon (1920) has examined sections 
post mortem from five cases infected with Trichomonas, and in one of 
these the organisms were found in the lumen of the intestinal glands, 
actually invading the cells, and distributed throughout the connective 
tissue. In the guinea-pig there is a closely allied species which definitely 
causes ulceration of the intestinal mucous membrane. C. Dobell is 
doubtful whether all these trichomonads are in fact distinct éntities, 
because he has been able to establish T. intestinalis in the monkey 
vagina. 

Whittingham goes so far as to correlate neurasthenia with intestinal 
infection with flagellates. He sustains his hypothesis by pointing out 
that there is a chronic and unremitting irritation of the intestinal 
mucosa: an irritation which causes overaction of the cells and probably 
also absorption of toxic products from these organisms. Thus, stimuli 
are provided which, transmitted through the sympathetic system, 
cause serious loss of nervous energy, ending eventually in neurasthenia. 
The vaso-motor symptoms, such as lassitude, giddiness, and irritability, 
are thought to be part and parcel of this complex. Neurasthenia, 
however, is by no means confined to those infected by intestinal flagel- 
lates, being also observed with amosbic dysentery and other forms of 
bowel disease. 

Many observers, including H. M. Woodcock (1917), have seen 
Trichomonas ingesting red blood-corpuscles, but this is, possibly, not 
& normal happening. Others, for example, K. Tsuchiya (1925), in a 
detailed study of twenty cases heavily infected with Trichomonas, 
conclude that the organism is a, harmless inhabitant of the large 
intestine, and that, whether numerous or scanty, it does not cause 
disease. On the other hand, W. E. Musgrave (1922) believed that 
Chilomastiz may cause diarrhoea. 

Summary.—tThe author believes that the presence of Trichomonas, 
Embadomonas, Chilomastiz, and other flagellates in the human bowel in 
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large numbers and in an active free state, in association with diarrhea 
and dysenteric symptoms, indicates an abnormal condition of the 
mucous membrane of the large intestine which has previously under- 
gone subacute or chronic inflammation. Furthermore, he believes the 
normal physiological processes of the goblet cells to be perverted, 
resulting in the production of an abnormally large amount of mucus, in 
which the organisms are able to obtain nutriment and in which they 
can multiply. This pathological state of the mucous membrane is 
primarily of bacterial origin, and usually indicates a previous infection 
with one or other of the dysentery bacilli. A bowel damaged by 
dysenteric toxins takes a considerable time to recover, during which 
period it acts in an abnormal fashion. A heavy infection of the 
flagellates, engrafted upon such a pathological condition, probably acts 
as an irritant, and tends to maintain this abnormal state. The 
flagellates must, therefore, be looked upon as secondary invaders, and 
means must be taken to eradicate them, if possible. 

Additional evidence of their association with dysentery is afforded by 
the fact that, in chronic diarrhceas of indigenous origin occurring in 
Europe where bacillary infections are very exceptional, flagellate 
diarrhoea is not usually met, whereas it is a very common state in 
those tropical countries where these bacillary infections abound. 


Treatment.—There does not appear to be any specific treatment 
for these infections as such, but the organisms disappear after vigorous 
lavage of the intestinal canal by irrigations of 2-per-cent. sodium 
bicarbonate, or by any other reagents employed as described on p. 108. 

Stovarsol, 4 grains, or spirocid in similar dosage, two tablets daily 
for 8-10 days, has been reported by several observers to exert specific 
action upon Trichomonas intestinalis. Neither atebrin, acranil, nor 
acriflavine have any influence upon any intestinal flagellates other than 
Giardia intestinalis. 


INTESTINAL COCCIDIOSIS 


Three species of coccidia, in the cystic stage, have been found in the 
feeces of man. Two of these have been found to be merely accidental, 
namely Eimeria clupearum and E. sardine, which are parasitic in the 
genitalia of herrings and sardines and which pass through the human 
intestinal canal unchanged. 

There is one authentic parasite of man, Isospora homumus, originally 
described by R. Virchow (1860) in the villi of the small intestine, and 
by T. Eimer in 1870 in two autopsies in Berlin. In 1915 Woodcock 
discovered the cysts of Isospora in the feces of man, confirmed later in 
the same year by C. M. Wenyon. 

The main interest in the case recorded by A. Connal (1922) was the 
unintentional infection of the investigator himself with the cysts of 
this coccidium. After an incubation period of six days, he suffered 
from diarrhoea, and in the evacuations the typical cysts were demon- 
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strated. The faces were liquid, brownish-yellow and contained 
incompletely digested material. No blood or pus cells were observed, 
but Charcot-Leyden crystals were numerous. The outstanding feature 
of the feces was the large amount of undigested material, especially 
fat. The odcysts persisted for thirty-six days, after which they 
vanished and the patient recovered. Signs and symptoms, which were 
neither prominent nor severe, consisted of diarrhoea, abdominal dis- 
comfort, some flatulence, loss of weight, and a certain degree of 
lassitude. Treatment consisted in the administration of bismuth 
salicylate and charcoal three times daily. 


/Etiology.—Isospora hominis (Railliet and Lucet, 1901), also known 
as Isospora bell1 (Wenyon, 1928), is probably a parasite of the epithelial 
cells of the small intestine, and it is likely that in this situation the 
full development will eventually be discovered. The odcysts vary in 
length from 25-88 pw and are almost half as wide as they are long. 
When found in the freshly passed human faces they are transparent 
and colourless. An account from the zoological aspects is given in 
the Appendix (p. 548). 

The most exhaustive and detailed account of the infection is by 
T. B. Magath (1985), who gives a list of 129 references in the literature. 

The infection is undoubtedly world wide. Isospora has been observed 
now in the feces of 209 patients distributed as follows :— 


Gallipoli. , : . 29 West Indies (author’s cases). 2 
Egypt 30 Johannesburg 2 
Macedonia . 26 West Africa 2 
Iraq . 20 Portuguese East Africa 1 
Eastern Mediterranean 33 South Africa 1 
Italy 2 Senegal 1 
Syria 2 North China ; 3 
Turkey 1 Wuchang (China) ] 
North Africa 1 al ; 4 
Persia 3 Indo-China : 6 
Southern Russia 5 Philippine Islands 2 
Uruguay ] Dutch East Indies 6 
Argentine . 3 Hawaii ] 
Brazil 8 U.S.A. : 13 


It will be observed that 75 per cent. of the recorded cases come from 
the Near East and the eastern Mediterranean area; these date from 
the 1914-18 war. In 1982 the first case in America was found by 
Magath in the Mayo Clinic, in a patient from Honolulu with diarrhea. 
The extreme rarity of the infection is shown by the fact that this is the 
only authentic case in over 60,000 very carefully conducted stool- 
examinations undertaken in that Institution. 

It is worthy of note that a mild form of diarrhoea with light-coloured 
fatty stools, consisting to a great extent of undigested material, is 
described by almost everyone who has written on this subject, as is 
also the almost invariable association with numerous and large Charcot- 
Leyden crystals. 
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B. M. Das Gupta has shown that the cysts, when scanty, can best be 
demonstrated by the Willis flotation technique employed for ancylos- 
tome ova 

In F Noc’s case (1920) Isospora was assouated with cysts of Guardia , 
in EF Reichenow’s (1925) with cysts of EL’ histolytica, ancylostome ova, 
and a coincident infection with subtertian malaria , and in the case 
described by Smyly and Kuie (1986) with cysts of E cola and E nana 

H Gaillard (1986) found in Saigon a pure infection of Jsospora in a 
child of two years of age who was suffering from acute diarrhea On 
the fifth day the patient died, and at autopsy the whole intestinal 
tract was minutely examined without any lesion being detected A 
number of others have been recorded in Europeans in Indo-China by 
R Pons, Dufosse, and A Leger C Corcuff (1986) has reported two 
cases from Morocco associated with diarrhoea and Charcot Leyden 
crystals C.M Ter-Matevossian and A T Tsatunan (1933) found a 
child of five suffering from diarrhoea of fourteen days’ duration in the 
Caucasus, and Isospora parasites were numerous in the feces 

Two cases of Isospora infection, both from South America, have 
come under the author’s notice during recent years As 1t has been 
the invariable practice to make a microscopic examination of the faces 
in every case, the small number may be taken as a further indication 
of the comparative ranty of this infection (Fig 50) 
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Fig. 50.—Cysts of Isospora homens with Charcot-Leyden 
crystals in the feces. 
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The case of a commercial traveller was investigated in December, 1933. 
He had been touring round the West Indies, Bahamas, and British Guiana, 
and had become infected with Isospora. There was little doubt that the 
symptoms were definitely due to this infection. The syndrome was singularly 
similar to that described by Connal. The patient had suffered from chronic 
diarrhoea for over a month, with three or four motions daily, unaccompanied 
by pain or colic, and with but slight epigastric distress. There had been a 
definite loss of weight, and he looked depressed and ill. The feeces were light- 
coloured and sprue-like, and contained an excess of fat and undigested 
material. Charcot-Leyden crystals were present in large numbers, together 
with Isospora cysts and pus cells. A feature was the high eosnoplilis (38 per 
cent.), but no evidence of helminthic infection was forthcoming. 

Treatment consisted of large doses of bismuth salicylate together with 
enemata of 2-per-cent. sodium bicarbonate. The cysts were seen for a 
further three days, after which they disappeared. An opportunity presented 
itself of re-examining this patient two years later, when the feeces were proved 


to be normal. 
The second was that of an explorer who had contracted amoebic dysentery 


in 1932 on the Armazon, and symptoms had persisted for two years. When 
he was examined the familiar signs and symptoms of intestinal amoebiasis 
were present, so that it was difficult to assign any pathogenic role to Isospora. 
In addition to the cysts of the coccidium, those of Entamaba histolytica and 
E. coli and subtertian malaria parasites were present in the blood. A high 
proportion of fat was found in the excreta. Sigmoidoscopic examination 
revealed nothing abnormal. This patient was re-examined three and a half 
years later and the feces were then quite normal. 


From this survey it is permissible to conclude that Isospora hominis 
is pathogenic for man and probably completes its schizogenic develop- 
ment within the mucous membrane of the intestinal villi. The symptoms 
it produces are those of a subacute dysentery, with the passage of 
light-coloured feces containing much undigested material, an excess of 
fat, and a number of Charcot-Leyden crystals. 


MALARIAL DYSENTERY 


Gastro-intestinal disturbances are frequently observed in severe cases 
of subtertian malaria (Plasmodium falciparum). Severe diarrhwa, 
unaccompanied by fever and often ending fatally, which, in its intensity 
and rapid course, resembles true cholera, has, since the days of Bignami, 
been recognized as the algid form of abdominal malaria. Such cases 
with severe abdominal complications were noted in Salonica and 
Palestine during the concluding stages of the 1914-18 War. 

The choleraic symptoms may develop unaccompanied by rigor or 
any of the more familiar signs of subacute malaria, or they may follow 
on an acute attack. The stools suddenly become profuse, numerous 
and choleraic, or they may be mucoid with admixture of blood. On 
two occasions the author demonstrated the ring forms of the sub- 
tertian parasite in film preparations of the fecal exudate. Usually the 
fecal matter retains a certain amount of biliary colouring, but it may 
be colourless. As in cholera, the dehydration consequent upon the 
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diarrhoea may lead to cramps, pinched features, washerwoman’s 
fingers, suppression of urine, and collapse. Such attacks are deceptive 
and may readily lead to a mistaken diagnosis. Where there is any 
reasonable doubt a thick-film and thin-film blood examination for 
malaria parasites should be performed as a routine, when trophozoites 
of P. falevparum are usually revealed. 

Very often the spleen may be enlarged, but this is by no means 
invariable. Although the nose and extremities may be algid and the 
ee subnormal, axillary and rectal temperatures will be found 
raised. 

Sometimes dysenteric symptoms are present, with the passage of 
blood and mucus. They may be accompanied by hematemesis or 
hemorrhage from the bowel, and in these cases it is difficult to decide 
whether the dysenteric syndrome is brought about solely by malaria 
or whether there is also an associated infection with bacillary dysentery. 
In fact, in malaria cases terminal infections of: bacillary and amcebic 
dysentery were occasionally encountered during the 1914-18 War. This 
was also noted by L. Dudgeon and C. Clarke in Salonica, while D. 
Graham (1918) frequently isolated dysentery bacilli from malaria cases 
with dysenteric symptoms. 


Pathology.—Bignami first described punctate hemorrhages in the 
mucosa. The vessels of the stomach wall and the large and small 
intestines are found to be packed with the sporulating parasites, and 
there is widespread necrosis of the mucosa. Similar changes have 
been recorded by C. W. Daniels (1901) and R. Ross (1902), as well as by 
Marchiafava, C. Seyfarth, EH. Job and L. Hitzmann, and others. The 
following changes have been described: (a) intense infection of the 
mucosal vessels with parasitized cells ; (b) necrosis of the epithelium ; 
(c) leucocytic infiltration of the tissues subjacent to the necrotic zones ; 
and (d) invasion of the necrosed tissues with bacteria. 

In his series of cases C. F. Craig described similar changes and even 
ulceration of the mucosa. The intestinal canal was found to contain 
blood-stained mucus shortly after death. 


Diagnosis by sigmoidoscopy.—I’. M. Arafa has described the sig- 
moidoscopic appearances of malarial dysentery as being characteristic. 
There is a diffuse hyperemia and swelling of the mucosa, not unlike 
the appearance of the early stages of bacillary dysentery. The super- 
ficial necrosis is indicated by the appearance of greyish or yellowish- 
white patches on the surface of the gut. When they are swabbed with 
cotton-wool or are scraped, a congested and superficially ulcerated 
area is left. Arafa made preparations from the ulcerated surface, 
which show large numbers of degenerated endothelial cells and red 
blood-corpuscles, and on one occasion he was able to confirm the 
diagnosis by finding a subtertian malaria gametocyte (crescent) in 
the exudate. 

Further evidence of the correctness of the diagnosis can be obtained 
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by observing through the sigmoidoscope the healing of the intestinal 
lesions following anti-malarial treatment. 


Summary of Cases of Malarial Dysentery seen during the 1914-1918 War.— 
17/x/17._ Private soldier seen after eating dates and other fruit. Violent 
diarrhoa and bloody vomit. Was first considered to be a case of colocynth 
poisoning. Admitted to hospital collapsed and almost pulseless. Mucous, 
bloody stools, consisting of gelatinous bright-red mucus resembling those of 
acute bacillary dysentery. No enlargement of spleen. Microscopically, 
exudate in stools consisted of red blood-cells, intestinal epithelium, and few 
pus cells. Stool plated out for dysentery bacilli, but only B. coli and B. acid 
lactict isolated. 

After quiescent interval symptoms recurred with rigor and temperature of 
104° F. Numerous subtertian malaria rings in peripheral blood and in 
stained preparations of the exudate in the stools. Quinine (25 grains) given 
intramuscularly with great improvement. 

30/x/17. Private soldier, who had just been transferred from Salonica to 
Palestine. Sudden onset, acute diarrhoea with abdominal pain and sweating, 
no enlargement of spleen. Stool consisted of bright-red blood and mucus. 
Microscopic examination, red blood-cells abundant, with hematoidin crystals. 
Tongue dirty, icteric facies. Blood examination showed numerous rings and 
crescents of subtertian malaria. Sudden death four hours after. At autopsy, 
liver and spleen greatly engorged and tense and of greyish colour; grey 
discoloration of pancreas. Dense injection of intestinal capillaries. Rose-red 
congestion and oedema of intestinal mucosa with hemorrhages, especially in 
transverse and sigmoid colon. Overwhelming infection with sporulating 
subtertian parasites demonstrated in all organs. 

12/xii/17._ Private soldier. Abdominal malaria with choleraic symptoms 
and collapse. Gangrene of feet. Admitted with small running pulse, intense 
pallor, choleraic diarrhoea with incontinence, sunken, navicular abdomen, no 
enlargement of spleen. Dry tongue, sores on lips, icteric sclerotics, stools 
incessant, choleraic, offensive. Purple discoloration and icy coldness of 
extremities. Blood examination, large numbers of subtertian rings and 
sporulating forms. Death after intravenous injection of 7 grains of quinine. 

At autopsy, great enlargement of tense grey liver and spleen, the latter 
spherical and swollen like miniature football. Great injection of intestinal 
capillaries. Rose-red discoloration and cedema of intestinal mucosa. All 
vessels choked with sporulating subtertian parasites. 

The following tragic history emphasizes the necessity of recognizing the 
gastro-intestinal symptoms as indicative of a severe subtertian malaria 
infection which may eventually end in coma :— 

A man of fine physique who had travelled far in the Middle and Far East 
for the previous twenty-five years, paid a visit to the Gold Coast for the 
first time, and stayed there six weeks. He left Accra in perfect health but, 
though a “good sailor,” experienced an attack of diarrhoea ‘and vomiting 
on board ship, which commenced when two days out and became progressively 
worse, so that he was only able to retain small quantities of orange-juice. He 
had no fever, the case was not diagnosed as malaria, and the gastro-intestinal 
upset was not considered serious. Liquid choleraic diarrhea continued 
unchecked. He togk no quinine on board ship. 

On arrival he felt weak and shivering, but walked off the boat 
and came to London by train. That evening he was still vomiting, and was 
therefore given rectal saline and glucose. Next morning his condition was 
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serious and he had a rigor. A blood-film showed an overwhelming infection 
with subtertian malaria, though the spleen was not palpable. After admission 
to hospital, he rapidly became unconscious, with cerebral symptoms, and he 
died in coma, not alleviated by intensive intravenous quinine therapy, on the 
following day. The cerebro-spinal fluid was under considerable pressure. 
All the organs of the body, including the meninges, the brain, spleen, liver, 
and intestinal walls contained sporulating subtertian parasites, and in 
peripheral blood-films melanophagy and phagocytosis of sporulating parasites 
were observed, 

Treatment.—All cases of enteritis occurring in association with 
subtertian malaria should be treated seriously. It is probably best to 
commence treatment by intramuscular injections of quinine bihydro- 
chloride (7-10 grains). In more urgent cases it may be necessary to 
inject the same amount intravenously. Thereafter, if the patient is 
able to retain it, anti-malaria treatment should be continued with 
atebrin, one tablet three times daily after meals for seven consecutive 


days. 

tt is sometimes necessary to reinforce the atebrin treatment with 
small doses of quinine hydrochloride (5-10 grains) taken by the mouth. 
To check the diarrhoea a bismuth-and-magnesia mixture, together 
with opium, should be employed. Should the diarrhoea continue in 
spite of these measures, gentle lavage of the bowel with normal saline 
or 2-per-cent. sodium bicarbonate, 1s advisable. 


LEISHMANIAL DYSENTERY 


It has long been recognized that in patients succumbing to kala-azar 
in whom a generalized infection with the parasite Leishmama donovani 
is present, ulceration of the small and large intestines is not uncommonly 
found, leishman bodies being demonstrated in the bases of the ulcers 
as a terminal complication. R. Jemima and G. di Christina, in their 
cases of infantile kala-azar in Sicily, noted the constant presence of 
entero-colitis associated with circular ulcers in the large intestine. The 
two cases described by H. M. Perry (1922) inerit special consideration. 

In these the jejunum appeared thickened without any ulceration, 
and each villus was transformed into a swollen, distorted, and polypoid 
body. The columnar epithelium covering the villi had disappeared, 
and the basement membrane formed a limiting sheath for each swelling. 
The internal structure of the villi was completely altered owing to an 
intense proliferation of the endothelial cells lining the lymph channels. 
The distribution of Leishman-Donovan bodies in the intestine was 
striking. They could be demonstrated in scanty numbers in the 
submucous coat, and in that position occurred in the endothelial cells, 
derived from vascular endothelium. They were also present in larger 
numbers, in the same intracellular situation, in the base of the villi, but 
in their centres rapid multiplication had taken place. (Fig. 51.) __ 

This peculiar pathology led Perry to speculate upon the possibility 
of escape of viable parasites via the intestinal canal. In dysenteric 
feeces so often passed by kala-azar patients in the terminal stages of 
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the disease, parasites have been demonstrated. F. P. Mackie (1914) 
found bodies resembling Letshmania in the smears of stools of patients 
in whom dysenteric-like symptoms had been induced by the administra- 
tion of croton oil, while in one case of Mediterranean infantile kala-azar, 
A. Critien found them in the faces ; but H. E. Shortt, R. O. A. Smith, 
H. A. de Silva and C. 8. Swaminath (1929) were really the first to 





P.H. M.-B. 


Fig. 51.—Microscopic section of the large intestine in kala-azar. 


I, Arrangement of the Leishman-Donovan bodies in the intestinal cells, II and III, the 
‘* bodies ’’’ as seen under a higher magnification 


demonstrate these parasites consistently in the stools of kala-azar 
dysentery with bacillary dysentery characters. There was much blood 
and mucus, and films showed Leishmania in the exudate on two 
successive days. 

In the artificially-infected hamster, H. E. Meleney has found similar 
changes in the gastro-intestinal tract, the submucosa being filled by 
parasitized macrophage cells. 

These findings have been employed as an argument in favour of the 
fecal transmission of kala-azar, and though this route has been found 
to be feasible under experimental conditions, yet it is doubtful whether 
it occurs under natural conditions. Shortt, Smith, and Swaminath 
succeeded in producing infection in one hamster which had been fed 
during a period of 467 days and on 160 occasions with feces from 
kala-azar patients. 


The Helminthic Dysenteries 


CHAPTER XVII 


BILHARZIAL DYSENTERY, SOPHAGOSTOMIASIS, 
HETEROPHYIASIS, FASCIOLOPSIASIS, AND 
STRONGYLOIDIASIS 


BILHARZIAL DYSENTERY 


Synonym .—Schistosomiasis. 


Definition.—This is a group of diseases caused by three species of 
flukes or trematodes, belonging to the genus Bilharzia,* which live in 
the venous system of man. There they produce large numbers of eggs 
which are extruded through various organs of the body, especially the 
bladder and bowel. Considerable damage is caused to the mucous 
membrane, and there are pathological changes in the liver and other 
sete due to toxins excreted by the parasites and to irritation caused 

Y_°8gs. 

It is not proposed here to consider the minutie concerning this 
interesting group of parasites ; a brief account, however, will be given 
of the ways in which they affect the different organs of digestion, and 
of the genesis of dysenteric symptoms. The three species concerned 
are Bilharzia mansoni, Bilharzia hematobia, and Bilharzia japonica. 


‘Etiology.—The parasites are digenetic trematodes, varying in 
length from 9 mm. (B. japonica) to 2 cm. (B. hematobia). They are 
unisexual, the male being the stouter and shorter. The female is 
enclosed in a groove caused by ventral infolding of the sides of the 
body of the male, this groove being termed the gynecophoric canal. 
Both sexes are provided with an oral and a ventral sucker. The 
cuticle of the female in all three species is smooth, but that of the male 
is tuberculated, especially on the dorsal surface, except in the case of 
B. japonica, both male and female of which are smooth. and in this 
species the suckers are relatively bigger and stronger. The alimentary 
canal consists of an cesophagus which bifurcates, forming two main- 
gut branches which unite, usually about the centre of the body, into a 
median trunk, the cecum, which ends blindly. The situation of this 
bifurcation varies, and provides a means whereby the different species 
can be distinguished from each other. The reproductive system of the 
male consists of four to nine testes and a corresponding number of 


* Cobbold named the genus Bilharzia, after its original discoverer, in 1854, and this name 
therefore, has priority over Schistosoma. ’ 
18 275 
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vasa, efferentia opening into a seminal vesicle, the number varying in 
the different species. The reproductive system of the female consists 
of an oval elongated ovary, from the posterior end of which arises 
the oviduct which on passing forward is joined by the vitelline duct ; 
the yolk glands, or vitellaria, occupy the posterior part of the body. 
The shell-gland opens into the oviduct, which then becomes the uterus, 
and the genital opening is situated medially just posterior to the ventral 
sucker. 

The eggs vary in shape and structure in the three species (Figs. 52, 58), 





Fig. 52.— Bilharzia hematobia ais ee made direct from rectum. 
x ) 


(Photomicrograph, Dr. H. K. Griffin, Amer. Miss. Hosp., Assiut, Egypt.) 


and measure in length from 60 (B. japonica) to 150p (B. hoematohia), 
averaging 60% in breadth. The egg is provided with a spine, which 
in B. mansom is placed laterally and in B. hematobia terminally ; in 
B. japonica there is a rudimentary lateral spine in the form of a minute 
papilla or excrescence. 

Geographical distribution —B. mansoni is distributed throughout the 
continent of Africa, being most abundant in Egypt, the Congo, French 
West Africa, and Nigeria. It is also common in South America—in 
Brazil, Venezuela and Dutch Guiana—and in the Antilles, especially 
Antigua. In some of the West Indian Islands the local feral monkeys 
(Cercoyithecus) are naturally infected. Probably the dissemination of 
this parasite to the New World was originally due to slaves from West 
Africa. 3B. hematobia is almost entirely confined to Africa, but endemic 
foci also exist in Cyprus, Portugal, Palestine, Arabia, and Iraq. After 
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the South African War, infection was imported into Perth, Western 
Australia, but has since died out. B. japonica occurs most commonly 
in China, where its main habitat is the Yangtse valley. It is also 
found in southern Japan, Upper Burma and southern Philippines. 
Wherever it occurs, it is a natural infection in cats, pigs, dogs and cattle, 
which act as reservoirs of the infection to man. It can easily be 
transmitted to monkeys, rabbits, and other laboratory animals. 





Fig. 53.—Lateral-spined egg of Bilharzia mansom in the feces. (x 250.) 
(Microphotograph, Dr. Kerr.) 


Infe history.—The life history of these three parasites is in the main 
similar. Both sexes live in the venous system. The majority of B. 
mansont and B. japonica are found in the portal and mesenteric veins, 
and in the vicinity of the liver; but most B. hematobia are found 
in the lower mesenteric branches of the portal, vesico-prostatic and 
pubic veins, the uterine plexus, and the vesical veins. Occasionally they 
may wander into the vena cava and pulmonary veins. 

The number of eggs laid by the different species varies. In B. mansont 
usually only one or two are found in the uterus, the greatest number 
observed being six. In B. hematobia twenty or thirty are present, and 
in B. japonica, fifty or more. 

The method of deposition of the eggs is common to all three species. 
The female leaves the gynecophoric canal of the male, and by means 
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of the prehensile suckers enters veins, as her small size enables her 
to do. There she ejects an ovum from the genital opening situated 
just posterior to the ventral sucker. Usually the blunt, conical end 
of the egg is directed against the venous flow, while the posterior, 
bearing the spine, points in the direction of the blood current. The 
bilharzia then withdraws, and the venule contracts down upon 
the egg, holding it in position. Another egg is deposited as she 
withdraws further, and so on. Finally, when all the eggs have been 
deposited, the outline of the venule resembles a string of sausages 
(P. H. Manson-Bahr and N. H. Fairley, 1920). 

When the female has withdrawn, the blood current, flowing through 
the venule containing eggs, forces the eggs through the coats of the 
vessel so that they gain the lumen of the bladder or intestine. Escape 
to the exterior is brought about by the mechanical passage of the egg 
through the tissues, aided by the penetrating action of the spine. In 
B. mansoni infection the greatest number of eggs are found in the colon, 
liver, and small intestine ; B. hematobia are found in the pelvic viscera, 
especially the bladder and uterus, though they may be found in the 
lungs, even in the brain, but in small numbers in the spleen. Of B. 
japonica the greatest number of eggs aggregate in the walls of the in- 
testines, mesenteric and retroperitoneal lymph glands, and the liver, 
occasionally in the lung but quite commonly in the brain. The bladder 
is unaffected. 

The development of the three species in the intermediary is in the 
muin similar. The egg, coming into contact with water, hatches within 
ten to thirty minutes, the ciliated embryo (miracidiwm) escaping through 
a transverse rupture in the shell. This embryo swims about rapidly 
in a gyrating fashion, propelled by its cilia, for a maximum of twenty- 
four hours, after which it expires. The miracidium is provided with an 
anterior papilla or proboscis from which may be traced two salivary 
glands, but the greater part is occupied by germ-cells. 

The miracidia of the three different species are attracted by some 
peculiar influence (chemotaxis) to three distinct genera of fresh-water 
snails. So specific is this attraction that they are drawn to these 
three, in which alone they can continue development. Boring through 
the antenns of the mollusc, the miracidium makes its way into the 
liver or digestive glands and becomes a sporocyst, in the interior of 
which daughter-sporocysts form. These multiply to such an extent 
that the entire liver becomes permeated with long, delicate, tube-like 
bodies. The cells of the sporocysts become separated out into larval 
flukes or cercarie, which possess distinctive structure and are composed 
of a body with a long bifid tail. It has been stated that there are minor 
differences in size and structure between the cercaria of the three 
different species. The caudal appendages enable the cercaria to swim 
about until it has gained its definitive host, and it can live in this manner 
for about twenty-four hours. It enters man by penetrating his skin, 
and in doing so the tail is discarded. Entering the lymphatics or blood- 


BILHARZIAL DYSENTERY 279 


vessels, the immature flukes (schistosomula) proceed to the liver and the 
region of the portal vein, where in about six weeks they become differ- 
entiated into male and female bilharzia which soon produce character- 
istic eges. According to the work of Japanese observers, the cercarie 
derived from one particular snail develop into flukes of one sex ; there 
are therefore male- and female-producing cercarie. When once the 
flukes have attained maturity, it is probable that they can live many 
years, sometimes as many as thirty, their longevity being quite 
disproportionate to their size. : 


Freshwater snails or intermediate hosts—The following species have 
been found to harbour bilharzia :— 


INTERMEDIARY Hosts For B. MANSONI :— 


Egypt. : : . Planorbis borssyi 
Tunis ; ‘ : : . P. philippict sub-angulatus 
Sudan. : ‘ . P. sudanicus 
Nyasaland ‘ : ; . P.neo-sudanicus, possibly Melanoides 
tuberculata (W. L. Gopsill) 
Zanzibar . : ; , . BP. gibbonsi 
South Africa. : : . P. pferfferr 
Natal : : ; : . Physopsis africana 
Brazil : : , ‘ . Planorbis olivaceous 
Dutch Guiana . : : . P. olwaceous 
Central Brazil . : ; . P. centimetralis 
North Brazil and Venezuela . P. guadeloupensis 
P. glabiatus 
Antigua . : : ; . PP. guadeloupensis 


P. antiguensis 
INTERMEDIARY Hosts ror B. HEZMATOBIA :— 


Egypt. : ; , . Bulinus contortus 
B. dybowsk1 
B. innesi 
B. forskalt 
Palestine . : . ; . BB. truncatus 
Sierra Leone. ‘ : . Physopsts globosa 
Natal P : ; ‘ . Physopsis africana 
South Africa . ‘ : . Planorbis pferfferr 
Portugal . : : E . Planorbis corneus, var. Metijensis 
Nyasaland : ‘ ’ . Melania nodocincta (Natal, rarely). 


Llimnea natalensis. 


INTERMEDIARY Hosts For B. JAPONICA :— 
South Japan and Central China .- Oncomelania nosophora (Robson, 


1915) 
China ; : : . . Oncomelania hupensis 
Philippines ‘ j : . Blanfordia quadrasi 
Formosa . ‘ : : . Oncomelania formosana 
Japan (Island of Sadi) ‘ . Blanfordia japonica 


It is not proposed to give a minute description of the above molluscs. 
The snails of the genus Planorbis are flat, Ammon-horn-shaped snails 
which float on the surface of the water; those of the genus Bulinus 
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and Physopsis are squat, spiral snails with an apical whorl and a 
sinistral opening ; and those of the genus Oncomelania and Blanfordia 
are operculated, long, narrow, spiral snails about 12 mm. in length. 
Pathology of Bilharzia mansoni infection.—B. mansoni infection 
specially attacks the liver, where, by deposition of eggs, a peculiar 
form of pipe-stem cirrhosis is eventually produced. The passage of 
the eggs into the intestinal canal gives rise to a series of peculiar changes. 
The mechanism has already been described, and the number of eggs 
in these tissues, especially in colon and small intestine, may be enormous. 
Dysenteric symptoms are produced in six to fourteen weeks from the 
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Fig. 54.—Microscopic section of the large intestine in intestinal bilharziasis, 
showing eggs of B. mansoni and B. hematobia in situ. 


time of infection, while focal lesions—polypi and adeno-papillomata— 
are formed in from eight to fourteen weeks. (Fig. 54.) 

N. H. Fairley (1920) has studied the minute changes in the tissues 
in artificially-infected monkeys, and has found that in these animals 
the earlier pathological changes are due rather to toxins than to 
mechanical irritation, and that a characteristic cellular humoral 
response is evoked. In monkeys death ensues from the second to the 
sixth week, usually associated with intense melena. The earliest 
localized lesions very closely resemble those of tuberculosis and are 
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known as pseudo-tubercles. They are small whitish nodules, varying 
in size from 0.5 to 4 mm. in diameter, and consisting of fibroblastic 
cells with large numbers of eosinophils. Originally described in 
monkeys, they have now been confirmed in man by P. H. J. Lampe 
(1926) in Surinam, notably in the mesenteric glands, where they 
simulate tuberculous lesions closely. Jn that country 18.18 per cent. 
of autopsies show pathological changes due to this parasite. These 
pseudo-tubercles are scattered throughout all the organs, and especially 
on the peritoneal coats of the bowel. They may also occur on the 
intestinal mucosa, where they can be seen by the sigmo‘doscope. 

In addition to these pathological changes, deposits of black pigment 
granules (allied to melanin, probably hematin, a derivative of heemo- 
globin) are found in the Kipffer cells of the liver. The mesenteric 
lymph-glands and those of the retroperitoneal tissue are usually 
enlarged. The appendix may be affected, giving rise to bilharzial 
appendicitis. There is usually very distinct enlargement of the spleen, 
which is considered to be due not so much to the deposition of eggs as 
to toxic absorption. The splenic involvement has given riso to a 
distinctive disease known as Egyptian splenomegaly. 

Affections of the colon may be divided into five types: (1) Those 
with simple thickening of the mucous membrane and the deposition 
of eggs in “sandy patches” in the mucosa; (2) thickening of the 
mucous membrane with papilloma formation ; (8) pericolonic tumours 
associated with papillomata ; (4) polypi of the bowel, which may lead 
to intussusception ; (5) cauliflower excrescences in the neighbourhood 
of the anus. One or all of these conditions may eventually undergo 
secondary malignant changes. 

The presence of the eggs in the tissues can best be demonstrated, 
according to A. R. Ferguson (1918), by digestion of the material in 
8.5 per cent. solution of caustic potash at a temperature between 60° 
and 80° C. and subsequent centrifugation. By this means he showed 
that 61 per cent. of 600 male subjects in Egypt between the ages of five 
and sixty-five had intestinal infection with B. mansoni. It must not be 
thought that this is a purely intestinal infection ; in a large proportion 
of cases in Egypt characteristic eggs can also be found in the urine. 

Diffuse infiltration of the submucosa with eggs gives rise to a catarrhal 
and uniformly congested bowel. Usually there are scattered points of 
hemorrhage without visible ulceration. When this process has lasted 
for some considerable time, the mucous membrane assumes a yellowish 
appearance due to the deposition of large numbers of eggs. It is this 
pathological state which gives rise to dysenteric symptoms. 

Formation of adeno-papillomata.—These small sessile and pedun- 
culated growths are studded over the surface of the bowel, but, as a 
rule, are more numerous in the vicinity of the rectum. Sometimes 
they occur clustered in definite groups with healthy tracts of mucous 
membrane intervening ; very often adeno-papillomata co-exist with the 
diffuse deposition of the eggs already described. (Fig. 55.) As these 
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papillomata enlarge they often become elongated. They may be torn 
off by the peristaltic action of the intestines, thus causing sloughing, 
with formation of round clear-cut ulcers. When these ulcers are 
numerous, and especially if they are secondarily infected, acute 
dysenteric symptoms are produced, with blood and pus in the stools. 
Sometimes, massive obstruction of the lumen of the bowel may lead to 
subacute intestinal obstruction. Papillomatous lesions of the stomach 
and ileum are extremely rare. The adeno-papillomata of the bowel 
are usually associated with pericolonic nodules. 





P. H. M.-B. 


Fig. 55.-—Intestinal bilharziasis (B. mansont), showing adeno-papillomata 
in the rectum. 


Laver.—In early stages of the infection the liver is slightly enlarged 
and is finely mottled and greyish in appearance. Internally it exhibits 
numerous minute dull-white nodules, due to a degeneration of the 
liver cells produced by toxic necrosis. In the centre of these nodules 
eggs are present, usually singly or in groups, surrounded by a leucocytic 
zone consisting mostly of eosinophil cells. At a later stage it 
becomes somewhat reduced in size and the tissue is intersected by 
delicate fibrous strands, especially in the periportal zones. This 
cirrhosis is not sufficiently marked to produce pressure on bile-ducts 
or veins, and secondary jaundice is absent. Immature bilharzia worms 
are found in the portal veins, and eggs are distributed throughout the 
liver. 

The final expression of bilharzia disease is ‘‘ clay-pipestem ”’ cirrhosis. 
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The liver may be enlarged, although even in its extreme develop- 
ment this organ may not suffer any great diminution in volume. There 
is always a certain amount of perihepatitis, but the external surface 
is not “ hob-nailed ” or strikingly irregular as in other forms of cirrhosis. 
The internal cirrhotic changes are more pronounced than would be 
inferred from inspection of the exterior. In all directions prominént 
islands and linear tracts of white connective tissue intersect the organ. 
At first 1t 1s quite vascular, and only in the later stages does it become 
dense and comparatively non-vascular. The microscopical appearances 
in the early stages are those of a general cloudy swelling affecting 
the entire parenchyma; later on, when fibrosis has occurred, new 
duct formation takes place. 
The pathology of B. japonica infection is similar to that described. 


Symptoms.—In the early stages toxic symptoms resembling 
those of the Katayama disease of B. japonica are noted, especially in 
Europeans who have become heavily infected. The general signs 
consist of a high remittent fever with urticaria, marked abdominal 
pain, loss of appetite, ngors, and pulmonary symptoms. This stage, 
which may last six or eight weeks, was commonly seen in soldiers who 
became infected in Egypt in the early stages of the 1914-18 War. After 
the infection has lasted two months or more, symptoms become 
localized, with passage of dysenteric motions, and there is little in 
general to differentiate them from mild attacks of amebic dysentery. 

In the terminal stages of the disease, large massive abdominal 
tumours may form, giving rise to discomfort and intestinal stasis ; the 
liver becomes markedly cirrhotic, and ascites may be present. At this 
stage there is little to distinguish the clinical picture from that of other 
forms of ascites; indeed, hematemesis from rupture of distended 
cesophageal veins may take place. 

Infiltration of the buttocks with eggs which have penetrated the 
tissues from the bowel is not uncommon, and leads to localized patches 
of induration and to fistula formation in the buttocks and in the rectum 
(Fig. 56). Pneumonia and broncho-pneumonic manifestations are often 
observed in natives and are brought about by deposition of eggs in 
the lung tissue. At any stage acute dysenteric symptoms may super- 
vene and may often be choleraic in character. These are the major 
manifestations of severe bilharzial disease. On the other hand, slight 
infections are extremely frequent and probably make up the greatest 
number of cases diagnosed. The eggs are then discovered accidentally 
in the laboratory while the feces are being examined. They may be 
present in persons who have been exposed to infection on one or two 
occasions and whose general health remains good. It is most necessary, 
however, that all cases should be treated, because ultimately the 
disaster of cirrhosis of the liver is likely to take place. Symptomless 
cases are a danger, also, as carriers of the disease. oaks 

A totally different clinical picture may be presented in visceral 
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infection known as Egyptian splenomegaly, a syndrome in which, some 
authorities hold, infection is by one sex of the worm only. This is a 
common disease in Egypt and Northern Nyasaland, possessing many 
features resembling kala-azar. Ansmia, febrile disturbances, cirrhosis 
of the liver and ascites are the main features. It is endemic in 
Egypt, the Sudan, and Nyasaland, where 20 per cent. of children 
under four years of age are found to be sufferers in various degrees. 
The hyperplasia of the spleen is, to a great extent, secondary to the 
hepatic cirrhosis, intestinal symptoms are usually absent and eggs 
of the parasite cannot be found in the stools. The fever is generally 
irregular, of an intermittent type. The enlargement of the spleen 





Fig. 56.—Rectal papillomata produced by eggs of Bilharzia hematobia. 
(Dr. H. K. Griffin, Amer, Miss. Hosp., Assiul, Egypt.) 


causes pain and discomfort, especially after meals, and gives rise to a 
dragging sensation on exertion. The final stages are ushered in by 
cirrhotic changes in the liver, which becomes progressively harder, and 
finally shrinks within the costal margin. The spleen also becomes 
fibrotic, but does not proportionately decrease in size. Finally, the 
patient dies with symptoms of hepatic cirrhosis, ascites, and emaciation, 
Quite commonly, thrombosis of the portal vein takes place. Splenectomy, 
performed before the onset of ascites, has been successful; H. H. 8. 
Stiven (1928) has reported upon 890 cases, with a mortality rate of 18 
per cent. 

The blood-picture varies in different stages of the disease. In the 
early stages there is a distinct leucocytosis of about 17,000, and myelo- 
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cytes may be present ; later, progressive microcytic ansmia becomes 
apparent and finally there is a leucopenia of about 8,000. There is 
usually a considerable increase in the eosinophil cells. The differential 
diagnosis from splenic anemia is not always easy; in the latter there 
is usually a leucopenia with increase of lymphocytes, absence of 
eosinophils, and increase of blood-platelets. 

A parallel and similar splenomegaly occurs in B. japonica infections 
and is known locally as ‘“‘ Katayama disease.’’ 


Diagnosis.—The diagnosis of B. mansoni and B. japonica infection 
is made by the discovery of the characteristic eggs in the faces under a 
microscope with low power. Usually they are very scanty, and it is 
necessary to examine several fecal films before arriving at a negative 
diagnosis. A concentration method which is very successful has been 
described by F. Filleborn. A small quantity of feces, the size of a 
hazel nut, is placed in a conical glass, carefully rubbed up with a glass 
rod in a few cubic centimetres of 24-per-cent. salt solution, and put away 
to settle-in the dark for five minutes. The solution is poured off the 
sediment and this process is repeated two or three times. The 
Bilharzia eggs remain in the sediment, which is then mixed with distilled 
water at 120° F. and exposed to a bright light. The miracidia 
immediately escape from the eggs and can easily be seen with a hand 
lens, particularly against a dark background. By adding a few drops 
of perchloride of mercury solution the miracidia are killed and can be 
found and recognized in the sediment. 

Two other aids to diagnosis may be mentioned: the intradermal 
test of Fairley, which is performed with an antigen made from the 
cercarig# in the snail’s liver, and the complement-deviation reaction of 
the same worker. This is useful also in B. hematobia and B. japonica 
infections, and is positive in about 85 per cent. of the cases. Sometimes, 
when the blood serum is negative to this test in the advanced stages 
of the disease, ascitic fluid gives a positive reaction. 

In cases of localized rectal disease, and especially where the masses 
resemble thrombosed piles, if B. mansoni or B. japonica be suspected, the 
adenomatous growths may be removed forcibly with forceps, crushed 
up in the saline solution, and examined under the microscope for eggs. 

Sigmoidoscopic examination gives valuable information. A. G. Biggam 
and M. A. Arafa (19380) report that in the early stages 
small patches of granulation tissue can be observed at the bifurcation 
of blood-vessels in the mucosa. In these hypersmic areas typical small, 
round, deep red spots, which are very characteristic of early bilharzial 
affections, are seen dotted about on the surface of the mucosa. N. H. 
Fairley (1988) has also noticed small pale elevated tubercles, much 
resembling the ‘“ pseudotubercles ” found in experimental bilharziasis 
in artificially-infected monkeys. Later, polypi, localized thickening of 
the large intestine, and adeno-papillomata may be recognized. ces 
may be removed from the rectum with the biopsy forceps and examined 
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under the microscope for eggs. Portions of papillomata, when teased 
out in saline and examined, may also reveal ova. (Fig. 57.) 

The papillomata may be either sessile or pedunculated, and may be 
80 massive as to obstruct the lumen of the bowel (Fig. 58.) Their 
colour is usually redder than that of the surrounding mucosa, and 
sometimes actual hemorrhages are seen. Seldom do lesions resemble 
the punched-out depressed ulcerations of amoebiasis, though sometimes 
both infections are associated. Treatment with intravenous injections 
of emetine and tartar emetic exerts no curative effect upon fully- 
developed papillomata. 





Fig. 57.—Lateral-spined egg of B. mansoni in specimen obtained by 
sigmoidoscopy. Note that the shape of egg and size of spine differ 
materially from similar specimens seen in the faces. 


- Palpation of the abdomen in the more advanced stages of the disease 
reveals a localized thickening of the large intestine usually due to 
pericolonic -growths, which, in the majority, are situated in the 
transverse and pelvic colon. 

Differential diagnosis is the same as for other forms of dysentery, 
especially the amcebic form. As in other tropical diseases, a very 
confusing situation occurs when more than one infection is present. 
In natives of Egypt a terminal infection with amoebic or bacillary 
dysentery is a common event in B. mansoni cases. It may be necessary 
to summon many aids to diagnosis in order to arrive at a correct 
conclusion. The cellular exudate in the stool resembles that of amoebic 
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dysentery, but the author has shown that eosinophil leucocytes are 
usually present in preponderating numbers. When pericolonic masses 
are found in association with enlarged mesenteric glands, especially in 
children, the differential diagnosis from abdominal tuberculosis may 
be difficult. 

Treatment.—B. mansgn, B. japonica and B. hematobia infections 
are treated by intravenous injections of antimony, thus killing the adult 
worms. The gross changes in the organs of the body are more severe 
in the two former infections, because of toxic absorption. Intravenous 
injections of tartar emetic are given on alternate days, commencing with 
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Fig. 58.—Sigmoidoscopic appearance of a case of bilharzial dysentery 
(B. mansont), showing characteristic adeno-papillomata. 


( After A. G. Buggam.) 


half a grain of tartar emetic (sodium antimony tartrate) dissolved in 
10 c.c. of freshly-distilled, sterile water. This amount is gradually 
increased, half a grain at a time, until the maximum individual dosage 
of 2 or 2} grains is reached. Some authorities are in favour of dis- 
solving the drug in a 5 percent. glucose solution as this neutralizes, 
to some extent, the toxic effects of the antimony. eee 

In Egypt, since 1925, the course consists of twelve injections 
three times weekly until 224 grains have been injected, this usually 
occupying about four weeks. When a small amount of diluting 
fluid is used, as suggested above, very few of the toxic symptoms 
due to antimony—such as headache, cough, nausea, and transient 
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rheumatic pains—have been noticed. P. H. J. Lampe, in Surinam 
(1926), has worked out a system for treating out-patients with three 
injections of a 1 per cent. solution of tartar emetic (8 c.c., 5 c.c., and 
7 c.c.) during each week. A total of 25 to 80 grains is administered, 
the course occupying six or seven weeks. A rectal injection of tartar 
emetic for young adults and children in whom, for some reason or 
another, the intravenous route cannot be employed, has been worked 
out by Dye and others. A daily dose of 16 grains can be given by the 
rectum without producing toxic symptoms, but the exact amount of the 
drug absorbed is unknown. Five to seven daily treatments are 
necessary. Khalil has described a number of cases of bilharzial 
infection which appear to be antimony-fast, and he suggests that they 
are due to too rapid excretion in the urine. 

The pentavalent preparations of antimony, by the intravenous route, 
have not proved to be as efficient as in kala-azar and other leishmania 
infections. Recently fouadin (Bayer) has been used in Egypt by 
Khalil. This is a trivalent organic antimony compound, the formula 
of which can be expressed as antimony 8, pyrocatechin-disulphonate of 
sodium. Itisa white powder which contains 18.5 per cent. of antimony. 
Nine to twelve injections of a 7 per cent. solution given by the intra- 
muscular route are said to be sufficient to cure the majority of cases. 
The following scheme has been advocated :— 


Ist day ........ 1.5 c.c. 11th day ........ 5 ¢.c 
Mid day cccewexs 3.5 ¢.¢. 18th day ........ 5 ¢.c 
8rd day ........ 5 €.¢. 15th day ........ 5 ¢.¢ 
5th day ........ 5 ¢.¢ 17th day ........ 5 c.c 
7th day ........ 5 ¢.c 19th day ........ 5 ¢.c 
9th day ........ 5 c.c. 21st day ....... 5 c.c. 


The drug causes little or no reaction, and abscess formation and 
cellulitis, such as may happen with tartar emetic, are unknown. At 
present there is considerable doubt as to the permanency of the cure. 

Anthwomaline, a new soluble lithium salt of antimony, has been 
favourably reported upon in recent years. It contains 16 per cent. of 
autimony and is supplied in ampoules containing 2 c.c. each of a 6 per 
cent. solution (or 0.02 grm. antimony). The dose for adults is 4 c.c., 
for children under twelve 0.5 c.c. Injections are made intravenously 
on alternate days, but are also tolerated by the intramuscular route. 
A total of 50 c.c. (0.5 grm. antimony) is necessary for an adult male in 
order to kill off both sexes of bilharzia worms. This preparation is 
said to be more toxic than fouadin and may produce unpleasant, 
though not necessarily serious, symptoms. 

Emetine.—There is evidence, on clinical as well as the experimental 
grounds, that emetine is toxic to the bilharzia worms. This was, 
apparently, known in Egypt before the discovery of the antimony- 
tartrate treatment, The injection may be given intramuscularly to 
children who are intolerant of dntimony tartrate, or to those whose 
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veins are too narrow for intravenous injections. The initial dose is 
half a grain, the maximum single dose for a child being 1 grain, and a 
total of 15-20 grains may be given in all. The drug may be given to 
an adult, by the intravenous route, in dosos of 14 grains daily, the 
total course being ten injections; the average amount necessary is, 
according to H. Maciel (1924), about 0.6 grammes (9} grains). 

Although it is not possible to influence, by means of drugs, the size 
or the development of the polypoid growths in the bowel, such growths 
may be dealt with by surgical means. R. V. Dolbey and Z. Fahmy 
recommended a method of removing them from the lower end of the 
rectum by excising a sleeve of mucous membrane. For this purpose 
a circular incision is made at the junction of the skin and anal mucosa ; 
the external sphincter and levator-ani attachments are separated by 
blunt dissections, and, when once the latter have been separated, a 
mucous tube may be loosened by the gloved finger and withdrawn until 
the upper limit of the papillomata is reached. Lengths of from 12-15 
inches of the mucous membrane can be removed in this way. The 
lower part of the rectum is then left to granulate up. There is little 
tendency to retraction of the tube and control of the anal sphincter is 
soon regained. This type of operation is, however, quite unsuitable 
for very anemic or debilitated persons. 

Surgical treatment of the pericolonic tumours in the abdomen 
presents a different problem. According to F. C. Madden (1919), these 
masses, however formidable in size, seldom cause intestinal obstruction. 
He states that in every case a simple laparotomy should be done, the 
thickened gut being incised and then sutured. In many cases this is 
followed by a considerable improvement in the distressing symptoms, 
and by the apparent disappearance of the tumour itself. 

In cases of bilharzial appendicitis in which the appendix 1s 1mpreg- 
nated with masses of bilharzial eggs, removal is the only treatment. 
Surgical interference is also necessary for prolapse of bilharzial tumours 
through the anus, and bilharzial rectal fistule. 

Treatment of bilharzial splenomegaly.—These cases are nearly 
always associated with cirrhosis of the liver, and call for persistent 
tapping and withdrawal of ascitic fluid at frequent intervals—a 
wearisome process. Omentopexy has been tried but has not been 
very successful. Splenectomy has been undertaken by Owen 
Richards, Coleman and Bateman with considerable success. The 
latest reports show that a preliminary treatment for five or six weeks 
is necessary. This consists of a course of twelve tartar-emetic injections, 
‘together with carbon tetrachloride in those cases which are infected 
with ancylostomes, and with a full course of neosalvarsan in those 
complicated by syphilis. Immediately before the operation the patient 
should be given a rhubarb-and-soda mixture for one week, and 
then iron and arsenic to restore the blood. Stiven advocates, in 
addition, an injection of pneumococcic vaccine on the eve of the 
operation, to guard against pneumonia. Under the most favourable 
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conditions the minimum mortality is about 18 per cent. The average 
weight of the spleens removed by the aforementioned surgeons is 
83 lb. The favourable effects appear to be permanent and ascites 
does not develop later. 


This, then, is a resumé of modern knowledge of B. mansoni infection 
in man. When the eggs of B. hematola are found in the bowel, they 
apparently produce the same pathological effects. There are districts 
in Egypt and the Upper Congo where C. C. Chesterman (1988) has found 
in feces elongated eggs resembling those of B. hematobia, and causing 
dysenteric symptoms similar to those already described. Some of these 
eggs are much larger than those commonly found in the urine and this 
has given rise to the speculation whether a distinct species of parasite, 
B. witercalata, which A. ©. Fisher has described from Yakusu on the 
Congo, may not be involved. 

Another species of Bilharzia has been found in man in Southern 
Rhodesia by W. K. Blackie. This is known as B. mattheei, normally 
a parasite of sheep and cattle, and has been demonstrated in the genito- 
urinary tract and, in one instance, in the bowel. The eggs are much 
longer and more pointed than those of B. hematobia, and measure on 
an average 210-240u by 40-70p. 

Little need be said about the treatment of the dysenteric 
symptoms produced by B. japonica. A larger amount of tartaric 
emetic 1s apparently necessary to overcome thia infection. Accord- 
ing to Faust and Meleney, 22-30 grains of intravenous tartar 
emetic over a period of 18-20 days are usually curative; but if the 
patient applies for treatment, as he so often does, when he is in the 
advanced stages of the disease, when hepatic cirrhosis is well-marked, 
then such treatment will have little effect. 


(SOPHAGOSTOMIASIS 


(Esophagostomiasis is a dysenteriform condition produced by a 
small nematode—an cesophagostome—of which there are several 
species. The larvae of this worm become encysted in the coats of the 
bowel, usually in the large intestine, and gradually develop into 
immature cesophagostomes. They then rupture their cyst-walls and 
pass into the lumen of the intestine or into the peritoneal canal, where 
they become adult. The mammilated appearance of the mucosa closely 
resembles that produced by polyposis in man. 

Anthropoid apes, especially the ourang-outang, certain species of 
monkey, and some of the domestic animals can be infected by 
cesophagostomes. Weinberg has given a very complete report of the 
macroscopical and microscopical appearances of the disease in 
anthropoid apes and monkeys. It is a very rare disease in man. 
Brumpt reported the first case in 1905, in a negro from the Omo River, 
near Lake Rudolph in East Africa, and Thomas the second, from the 
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Amazon. Autopsy in the latter case showed that the patient died of 
septic peritonitis due to the lesions caused by this worm. 

A man of thirty-six years was admitted to hospital suffering from acute 
dysentery ; he became delirious and died within three days. 

A metre of the surface of the small intestine, extending from the ileo-cecal 
valve, was studded with small, raised, dark-coloured tumours, the majority 
of which were found in the lower part of the ileum within 35 cm. of the 
ileo-csecal valve. The nodules were less numerous and pronounced in the 
remaining 65 cm. of the infected bowel. Most of the growths were small 
and oval; they varied in size from that of a small pin’s head to 
7 x 9 mm. and were elevated 6-8 mm. above the surface of the bowel. Some 
were flatter and button-shaped ; others were elongated leech-like masses. 
They were opaque and greyish-black, with a few ochre-coloured points in or 
beneath the cyst-wall. Many of the smaller nodules were hard and shot-like ; 
some were calcareous. The tumours appeared to be firmly attached to the 
intestinal wall. On examining the attachment of the ileum, a worm was 
found penetrating the mesentery. 


The lesions were more extensive in the Brazilian case than in those 
cases described in monkeys by Weinberg. The empty cysts can become 
cicatrized or calcified and the cesophagostome itself can produce 
hematoxic substances analogous to those secreted by the sclerostome 
of the horse. 

R. T. Leiper has emphasized the fact that the nodules on the 
peritoneum look very like those of tuberculosis, and, being described 
as such, are often missed. It may be, therefore, that cesophagosto- 
miasis is a more common infection than has been supposed. 


/Etiology.—The species which was found by Thomas and described 
as (Csophagostomum stephanostomum (var. Thomasi), differs only 
in minor details from the commoner species, Csophagostomum 
apiostomum. The male is 17-22 mm. in length by 0.77 mm. in breadth. 
The copulatory bursa possesses a dorsal ray which bifurcates, forming 
a horseshoe-shaped structure, each limb of which gives off a short 
lateral horn near its base. The female is 25-80 mm. in length by 1 mm. 
in breadth, ending posteriorly in a sharp point, and the vulva is situated 
near the anterior half of the body. The eggs, 60u in length by 40 in 
breadth, which are passed in an advanced stage of development, closely 
resemble those of Ancylostoma duodenale. 

The life cycle appears to be as follows: The larve, which hatch out 
of the eggs in the rhabditiform stage, are swallowed and pass undigested 
through the stomach and small intestine. On arriving at the cecum, 
they invade the wall and become mature, forming the nodules already 
described. These worms are found both free and encysted in the wall 
of the large intestine. The majority invade the cecum. 


Treatment.—There are reasons for believing that phenothiazine, by 
mouth in tablet form (2-4 grm.), is lethal to the esophagostome. The 
course is continued for 5-7 days. On account of its toxic properties 
this drug is unsuitable for children. 
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This is a small pyriform fluke found as a natural infection in the cat, 
dog, fox, and man. It is comparatively common in Egypt and the Far 
East, including Japan and Formosa. 

The worm is very small, measuring only 1-1.7 mm. in length by 
0.8—0.4 mm. in breadth, and it lives attached to the mucosa of the small 
intestine of the human host. The eggs are operculate, oval, and 
light brown, measuring 28-80n by 15-174. The miracidium, 
which escapes from the egg in water, develops in fresh-water snails— 
Melanoides tuberculata and Cleopatra bulimnoides. The cercaria is 
an oculate lophocercous larva, sometimes termed Cercaria 
pleurolophocerca (Sonsino), which, on escaping from the snail, attacks 
the mullet (Mugil cephalus) or the minnow (Gambusia affinis). M. Khalil 
has recently traced out the development in quite a different snail, 
Pirenella conica, in Lake Manzala, Egypt. Infection of man takes 
place through consuming the raw flesh of the fish. 


Pathogenesis.—It has been reported by various observers that the 
presence of these small flukes in the intestine causes a catarrhal state 
of the bowel and consequent diarrhcea. G. Carmichael Low has cited 
one dysenteric case in which 500 adult trematodes were found in the 
feces after the administration of eucalyptus, castor oil, and chloroform 
mixture. 


FASCIOLOPSIASIS 


The term fasciolopsiasis denotes intestinal infection by the large 
leaf-like trematode, Fasciolopsis busku, an Asiatic species and the 
largest trematode which is parasitic in man. The average length 1s 
80 mm., breadth 12 mm., and thickness 2 mm. 

The evolution of this parasite and that of F’. hepatica are in the main 
similar. The egg les in water for two or three weeks, and from it 
hatches a miracidium which enters and develops in the body of certain 
species of Planorbis snail. The cercari#, escaping from the snail, 
encyst on the water-calthrop and water-chestnut which are freely 
eaten by the Chinese, forming a food known as ling. 


Pathogenesis and symptoms.— When a few F’. buski inhabit the 
upper part of the small intestine they cause no inconvenience; but 
when many are present they cause diarrhoea with the passage of offensive 
stools. The first clinical signs come on about three months after 
exposure to infection. Grave symptoms, simulating gastric ulcer, 
indicate the presence of large numbers of parasites. Cidema may 
be noted, involving the face, abdominal wall, and lower extremities ; 
ascites is common. In the terminal stages the skin becomes rough and 
dry and diarrhoea is continuous. 

Diagnosis .— Diagnosis is based upon finding the characteristic eggs 
in the feces. The stools are greenish-yellow and contain much 
undigested material. 
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Treatment.—Beta-naphthol, two treatments of 80 grains (2 
grammes) each, and carbon tetrachloride (8 c.c. for an adult), are 
specific for this infection. 


Other trematode infections.—In addition to Fasciolopsis buskii, 
the liver fluke (Fasciola hepatica) occurs, rarely, as an intestinal infection 
in man, and may give rise to similar symptoms. It is stated, also, 
that occasionally the eggs of the lung-fluke (Paragonimus westermanit) 
occur in the feces, and give rise to dysenteric symptoms consisting of 
dull abdominal pains and occasionally diarrhoea. The differentiation 
from chronic appendicitis may sometimes be difficult. 


STRONGYLOIDIASIS 


Strongyloides stercoralis (Bavay, 1876) is a small nematode which 
inhabits the small intestine, especially the ileum. It has a complicated 
life-history, both within and without the human body. 

The female parasite was considered to be parthenogenetic until the 
discovery of the male by H. A. Kreis in 1982. The females are colour- 
less, transparent, filiform worms measuring 2.2 mm. in length by 
80-75» in diameter. They bore their way deeply into the epithelium 
of Lieberkiihn’s glands where they deposit their eggs. The male is 
scarce and is shorter and broader than the female. It remains a lumen 
parasite, having lost its ability to penetrate tissue. 

The embryos, hatching from the eggs, appear in the feces as rhabditi- 
form larve, usually known as Anguillula stercoralis. A heterogenic 
development then takes place in soil, and within thirty hours the 
larve have become sexually mature males and females—free-living, 
unisexual adults. The females produce their eggs from which hatch 
infective filariform larve. It has been shown by Filleborn that these 
parasites enter the skin and utilize the same route of invasion and 
migration through the human host as does the ancylostome. 


Pathogenesis and symptoms.—Ever since A. Normand, in 1877, 
discovered this species of nematode in the feces in Cochin diarrhea 
(sprue), it has been considered to be the cause of intestinal catarrh and 
diarrhoea. On entering the skin the infective larve may produce a 
localized dermatitis. When the intestinal mucosa is invaded a subacute 
catarrhal inflammation may be produced, giving rise to a diarrhea 
with mucus and, it is said, the occasional appearance of occult blood. 

There is considerable divergence of opinion as to the exact patho- 
genicity of this parasite. In the author’s opinion it is quite harmless. 


Treatment.—E. C. Faust (1986) reports that gentian violet is an 
effective parasiticide in this infection when it reaches the living female in 
sufficient concentration. It is the only strongyloidal therapeutic known, 
and is given in enteric tablets in a dose of about 80 mgm. per kilo 
body-weight, or, for the average adult male, 1 gr. three times daily 
for 7-10 days. 


CHAPTER XVIII 


PARATYPHOID, TYPHOID AND FOOD-POISONING 


Definition.—The term “ food-poisoning”’ should be restricted to 
acute gastro-enteritis due to bacterial infection of food and drink. As 
employed here, it does not include ‘‘ botulism,”’ a disease which presents 
no symptoms of gastro-enteritis. 

The number of organisms recognized as capable of giving rise to 
food-poisoning has greatly increased since the isolation of B. enteritidis 
by Gaertner in 1888, and it is now estimated that at least twenty-seven 
members of the Salmonella group have been identified with actual 
outbreaks of food-poisoning in human beings. It is not always easy 
to decide whether the train of morbid symptoms is brought about by 
the activities of the organisms themselves, or by the products which 
they elaborate. Nevertheless, food-poisoning may conveniently be 
divided into two groups: (1) due to ingestion of pathogenic bacteria 
present in the food—the infection type, and (2) due to ingestion of 
certain substances, products of bacterial multiplication in the food 
before ingestion—or the toxin type. 

In the infection group of food-poisoning, after a short inoculation 
period varying from a few hours up to three days, but usually within 
twenty-four’ hours, the illness commences with headache, nausea, 
diarrhoea, and abdominal pains. There is, as a rule, a considerable 
degree of pyrexia and the temperature may rise to 102° F. In cases 
running a favourable course the symptoms gradually abate so that the 
patient recovers within a week; but in very severe cases there is 
restlessness, which is followed usually by cramps, coma, and death. 
At autopsy the mucosa of stomach and intestines is found to be swollen 
and congested ; Peyer’s patches are not involved, though minute ulcers 
may be seen. There is usually fatty degeneration of the liver, and the 
causative organisms can be recovered from the blood, spleen, and 
other viscera. In the type of food-poisoning caused by torins, the 
general symptoms resemble those of the infection type, but the 
incubation period tends to be shorter—it may be half an hour to four 
hours—and vomiting more violent ;- prostration is greater, but there 
is less fever, so that recovery is more rapid. Fatal results are rare. 

JEtiology.—The term “ ptomaine poisoning’ has not been much 
used in scientific medicine since the discovery that many outbreaks 
were due to the organisms of the Salmonella group. 

It has been shown, by the work of G. M. Dack, O. Jordan and others 
in Chicago, that certain strains of staphylococci are able to form toxic 
substances endowed with a degree of thermostability, affording proof of 
the formation of bacterial toxins in the food before its consumption. 
In 1985 E. O. Jordan and W. Burrows found that B. typhi-murwm 
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(B. certrycke), given suitable conditions, may produce substances 
causing gastro-intestinal irritation, and there is evidence that members 
of the Salmonella group contain thermostable toxic substances which 
are soluble in water and are precipitated by alcohol. The method 
of extracting these bodies has been described by H. Raistrick and W. 
W. C. Topley (1984), who have proved that they are polysaccharides 
and, when injected into rabbits, cause fatal symptoms. 

Recently, however, there has been a revival of the ptomaine theory, 
since 1f has been found that the multiplication in foodstuffs of many 
organisms, not in themselves strictly pathogenic, such as B. coli, Proteus 
vulgaris and P. morgani, results in the formation of toxic substances 
which cause gastro-intestinal irritation. 

The chief food-poisoning organisms are Bact. enteritidis of Gaertner, 
which has been found in contaminated meat in Germany, and Bact. 
typhi-murwm (identical with Bact. wrtrycke), mainly responsible for 
outbreaks of food-poisoning in England. During the year 1934 B. typhi- 
murium was responsible for twenty-two out of forty-three outbreaks, 
and out of forty-six in 1985 it was isolated twenty-nine times. In 1987 
evidence that B. proteus vulgaris can cause mild outbreaks of gastro- 
enteritis was brought forward by J. D. A. Grey. During the last few 
years a number of other organisms have been incriminated. The most 
important are Bact. cholerae-suis Var. Kunzendorf, Bact. thompson and 
others. It was shown by W. M. Scott (1938) that 80 per cent. of the 
more severe outbreaks in England are due to Salmonella infections. 

In Salmonella epidemics the food has generally been medt, sometimes 
fish, shell-fish, or other protein such as eggs, vegetables, or cereals. 
Usually the meat has been made into patés, pies, jellies, or sausages, 
processes which may involve imperfect cooking and liability to 
contamination. Usually the food has been recooked, and sometimes 
it has been prepared and allowed to stand before being eaten. It must 
be remembered that, as a rule, the food appears quite normal to 
inspection. 

During recent years attention has been directed towards poisoning 
by eggs; duck eggs may be infected with Bact. typhi-murvum during 
their formation in the oviduct. Cattle and pigs are susceptible to 
infection with various types of Salmonella organisms of the food- 
poisoning group. J. D. A. Gray (1987) has reported an outbreak due 
to contaminated cockles. 

The opportunities for contamination of sound meat during the course 
of preparation for food are numerous, though it 1s often difficult to 
determine the exact manner. The main sources are rats, mice and 
human carriers. Both rats and mice suffer naturally from infection 
with Bact. typhi-murium and Bact. enteritidis. Out of 121 outbreaks 
investigated, Savage could find only 5 in which a human carrier appeared 
to be responsible for infection of the food. 

The following are the organisms which have to he considered 
as possible causes of food-poisoning :— 
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SALMONELLA GROUP :— 


(a) Salmonella paratyphi—B. paratyphosus A. 
(b) Salmonella Schotmiilleri—B. paratyphosus B. 
(c) Salmonella enteritidis—B. enteritidis (Gaertner). 
(d) Salmonella sutpestifer—B. certrycke. 
” choleree-suis. 
. ertrycke ) identical. 
- typhi-murvum \) —B. typhi-murium. 


OTHER ORGANISMS :-— 


Bactervum sonner—B. dysenterie Sonne. 
Proteus vulgaris. 


The paratyphoid organisms may be important, especially in time of 
war. The Salmonella group is sometimes referred to as the ‘ food- 
poisoning group,” but B. paratyphosus B. is not generally considered to 
cause outbreaks of acute gastro-enteritis, while the clinical signs and 
symptoms to which it gives rise are practically identical with those 
of B. paratyphosus A. 

Some authorities place B. typhosus as well as the paratyphoid 
organisms among the food-poisoning agencies, but the enteric group 
(typhosus, paratyphosus A and paratyphosus B) differs from the true 
food-poisoning group in that the incubation period is longer. The 
enteric group are not natural pathogens of animals such as mice and 
rats, and their transmission is confined ultimately to human carriers. 
The symptomatology, also, is somewhat different. The type of illness 
caused by the paratyphoid organisms is usually a septicemia, very 
similar to that of typhoid, but ulcerations produced are not confined 
to the small intestine, as in typhosus, but may cause lesions of con- 
siderable extent in the colon. Thus with paratyphoid infections 
diarrhoea is comparatively common, and occasionally blood-and-mucus 
stools may ensue. For this reason paratyphoid infections may become 
cenfused with the dysentery group. During the Great War, especially 
in the Gallipoli outbreak in 1915 in which most of the infections were 
due to paratyphoid B, the initial symptoms were frequently dysenteric 
in nature ; subsequently typical paratyphoid pyrexia ensued. 

Of course it is possible, as the author has been able to demonstrate, 
for a double infection of B. paratyphosus and B. shige to be present, 
but there have been many cases in which the former was present in 
pure culture, and in which the pathological appearance of the extensive 
ulcers in the large intestine sufficed to account for the dysenteric 
symptoms. 


Symptoms of food- poisoning .—The symptoms commence almost 
simultaneously among a number of food consumers ; in large outbreaks 
every degree of severity of illness is present. The excreta of those 
suffering from the poison are infective and thus it is spread to others. 
There is usually an incubation period of three to thirty hours. The 
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onset is sudden, with abdominal pain, tenesmus, diarrhea, nausea, and 
usually vomiting. Headache, cold sweats, shivering, and syncope are 
present. The initial symptoms are usually the most severe. The 
diarrhoea rarely lasts for more than five days. Continuous vomiting 
denotes serious prognosis. When improvement sets in it progresses 
rapidly. 

The physical signs cannot be held to be very characteristic. The 
tongue may be remarkably clean, the abdomen is usually tender, but 
not rigid ; the spleen is not enlarged, and there is no rash. There may 
be pyrexia with a temperature of 102° F., but many cases are apyrexial. 
The stools are liquid and offensive, and when they are very frequent are 
occasionally streaked with blood. Blood and mucus in mass in the 
feoces are rare. 

The sequels of food-poisoning are few; they are usually confined 
to the large intestine, and take the outward form of persistent diarrhoea 
or obstinate constipation. 

The mortality is usually low, varying from 1 to 8 per cent. In the 
Limerick outbreak described by McWeeney (1909), nine deaths occurred 
in seventy-three cases, but in a small outbreak due to B. certrycke 1 in 
Halle, Germany, six out of seven cases were fatal. 


Diagnosis is usually a fairly simple matter, established upon the 
simultaneous appearance of numerous cases. Specific diagnosis is made 
by the bacteriological examination of stools, and serum-agglutination 
tests with recognized strains. In large outbreaks many cases may give 
negative bacteriological results. Microscopic examination of the 
feces may be entirely negative, or clumps of pus-cells and red blood- 
corpuscles may be revealed. The differential diagnosis has to be made 
from the dysentery group and from the enteric fevers.* - 


Treatment.—The first essentials are to provide warmth to 
counteract the collapse, and fluids by the mouth or intravenously to 
dilute the toxins. In the early stages large doses of aperients gre 
indicated, of which castor oil (4 ounce) is the most suitable. For 
collapse, stimulants such as small doses of brandy or injections of 
strychnine are indicated. The diet should be carefully regulated and 
for the first twenty-four hours nothing but fluids should be permitted. 
The best drug treatment for the gastro-intestinal condition is 
undoubtedly bismuth, e.g. bismuth salicylate (10-15 grains) three 
times daily. For the constipation which so frequently follows the 
attack, petrolagar or liquid paraffin (2-4 drachms) are indicated. 

In the typhoid-paratyphoid group, besides the well-accredited dietetic 
measures, attention must'be drawn to the favourable results recently 
obtained by the application of mandelic acid (sodium mandelate) by J. 
Kleeberg (1941). 


* See also (p. 78). F. H. A. Clayton and J. W. Hunter have shown that under certain 
circumstances Sonne’s bacillus may cause symptoms closely resembling food-poisoning. 


CHAPTER XIX 
CHOLERA 


Synonym: Cholera Asiatica. 


Definition.—An acute, infectious, epidemic disease caused by 
Koch’s cholera vibrio. It is characterized by sudden onset, purging 
and vomiting of colourless, watery material, muscular cramp, collapse, 
suppression of urine, and, very often, sudden death. The mortality 
is usually very high. 


History and geographical distribution.—Cholera is endemic 
over the greater part of India, and has probably been so, especially in 
Lower Bengal, from the earliest times. From this focus it has spread 
periodically, in epidemic form, over the whole Peninsula. 

There have been, during the course of the last century and a half, 
a number of well-defined epidemics which are known to have spread 
from this region. In 1817 cholera began to extend all over Asia, 
travelling eastward as far as Japan, southward to Mauritius, and west- 
ward to Syria and the shores of the Caspian Sea. Reaching Astrakhan 
in 1825, it spread no further. In 1880 cholera first visited Kurope, and 
since that date there have been at least five epidemics—1848-51, 
1851-5, 1870-8, 1884-6, and 1892-5. It is true that there have been 
minor outbreaks since that time, but they have remained very restricted 
in area. In the Balkan War of 1918 and in the course of the Great 
War, 1914-18, there were a number of epidemics in the Balkans and 
in Iraq, but the disease did not spread as an epidemic beyond the 
actual seat of war. In the epidemic of 1870-8, Great Britain was 
practically spared, but the infection crossed the Atlantic and by way 
of Jamaica and New Orleans entered the United States, where it raged 
for a time. It has been concluded from a study of these epidemics 
that cholera has reached Europe by three distinct routes, (1) wa 
Afghanistan, Persia, the Caspian Sea, and the Volga valley ; (2) ma the 
Persian Gulf, Syria, Asia Minor, Turkey in Europe and the Mediter- 
ranean ; and (8) via the Red Sea, Egypt and the Mediterranean. 

China is particularly liable to cholera epidemics, and in 1902 there was 
an extensive one. It is found as far north as Shanghai. Some isolated 
regions, such as the Andaman Islands, Australia, New Zealand, the 
Pacific Islands, South Africa, and the West African Coast, have so far 
escaped. 

Of all the cholera-disseminating centres in India, Hurdwar appears 
to be the most important, for this is a great pilgrim centre, the majority 
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of pilgrims travelling there from the Punjab; by this means cholera 
spreads all over India. The disease is carried to Arabia, again by 
means of the pilgrim traffic. In 1865 it was carried by sea from 
Bombay to Arabia and Mecca, and was then widely spread by the 
returning pilgrims—throughout Egypt, Syria, and the southern 
Kuropean ports, to the Hast African coast, to the head of the Persian 
Gulf and up the Euphrates valley. 


Epidemiology and endemiology.—Cholera follows the great routes 
of human intercourse and is conveyed from place to place chiefly by 
man—probably by this sole agency. In India ideal conditions are 
produced for its dissemination during the religious gatherings, when 
hundreds of thousands of human beings are collected together under 
highly insanitary conditions. Cholera appears never to travel faster 
than man, but in modern times, owing to the increased speed of loco- 
motion and the increased amount of travel, epidemics advance more 
rapidly and pursue a more erratic course than they did eighty years ago. 

The endemic prevalence in India is best illustrated by the average 
yearly number of deaths in different provinces during the decade 
1898-1907. In Bengal and Behar, the average yearly cholera mortality 
was 207,118, that is, 2.59 per thousand ; in Madras there were 56,809 
deaths, or 1.6 per thousand; and in Bombay, 26,782 deaths, or 1.48 
per thousand. It has been shown in the Annual Reports of the League 
of Nations that the mortality in British India has shown a tendency to 
decline within during the last thirty-eight years. 

Seasonal influence is of considerable importance. From available 
data it has been found possible to forecast epidemics of cholera two 
to three months ahead. The influence of climatic conditions has been 
studied by correlating individual factors, e.g., rainfall, humidity, etc., 
with the incidence of cholera in India, and a definite relationship is 
now established. High relative humidity with high temperatures, 
accompanied by intermittent rains, has been found to form the most 
favourable atmosphere for its development. 

In Lower Bengal and Calcutta, however, the relationship is of a 
different kind. Here cholera is present throughout the year, having 
a definite maximal incidence in the dry, hot months of March and 
June when the water supply is most deficient and contaminated, and 
@ minimal incidence in the rainy season, when the water level is high 
and water supplies thoroughly flushed out. In Madras and Burma, 
where the climate is more equable, there is but little seasonal variation, 
and in the North-West the maximum incidence becomes gradually less 
with the diminishing rainfall. Sir Leonard Rogers believes that in India 
the condition necessary for the spread of cholera is an absolute humidity 
of over 0.4, but this does not appear to be necessary for the spread 
of the disease elsewhere. 

Cholera is mainly a water-borne disease, and the bacillus enters 
by the stomach; there have been numerous historic instances to 
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bear this out. It is generally agreed, however, that ingestion of 
the bacillus is not the only factor necessary in the production of the 
disease. Probably the state of health and degree of acidity of the 
gastric juice render some more susceptible to this infection than others. 


There are two types of cholera outbreak : one occurring when the general 
water supply is contaminated ; the other when such contamination is localized 
to certain wells or other sources. In the former type the onset is explosive, 
and cases occur almost simultaneously, with equal distribution in all parts 
of the area affected, disappearing with almost equal suddenness. In the 
Hamburg epidemic of 1892, which may be cited as an example, during a 
period of only two months, cholera attacked 17,000 persons out of a population 
of 600,000, causing 8,605 deaths. The water supply of Hamburg was then 
taken directly from the Elbe, that of the adjoining city of Altona, with a 
population of 140,000, by a method of sand filtration; although this water 
was taken from the river after it had received the sewage of Hamburg, yet 
there were in Altona only 328 deaths—2.1 per thousand against 13.4 per 
thousand in the former. 

To illustrate the second type of water transmission, the well-known 
incident of the Broad Street pump may be cited. This was the first definitely 
proven instance of the connexion between the drinking of water and the onset 
of cholera. In 1854 it was noted that cholera was ten times more prevalent 
in Golden Square than in other parts of London, and also that the number of 
cases increased in the neighbourhood of the Broad Street well. The employees 
of a factory where this well-water was used became heavily infected, while an 
adjoining brewery, which had a well of its own, did not furnish a single case. 
A particularly striking instance was that of a lady living at Hampstead, a 
part of London then free of cholera, who, having acquired a liking for the 
water from the Broad Street well, had a bottle of it supplied to her daily. 
She drank some of the water on August 31, 1854, became infected with 
cholera, and died the following day. 


D’Herelle has made the interesting suggestion that the amount of 
bacteriophage produced in the intestinal canal is a factor in the rise 
and fall of cholera epidemics. Those patients in whose stools no 
bacteriophage is present die of the disease, while those in whom the 
bacteriophage is abundant rapidly recover. It is claimed that it can 
also be demonstrated in contaminated well-water. 


Etiology .—It has been said, and well said, too, that although you can 
eat cholera and drink it, yet you cannot catch it; and this dictum is 
borne out by the well-known immunity, as long as they do not eat or 
drink in the wards, of nurses and orderlies in cholera hospitals. The 
importance of a pure water supply in reducing the incidence of cholera 
has been illustrated in many cities, especially London and Calcutta. 
It is thought that food, especially uncooked vegetables and milk 
diluted with impure water, plays an important part in its dissemination ; 
flies may carry the infection to all kinds of food. It is thought, also, 
that soiled clothes may be a source of infection, but they can only 
retain infectivity when damp, moisture being essential to the life of the 
cholera vibrio. 
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In India, E. D. W. Greig (1918) stored the rice-water stools of ninety- 
four patients in a dark cupboard at room temperature, taking care to 
prevent evaporation, and found the average life of the vibrio to be seven 
or eight days in cool and one or two days in hot weather; the longest 
survival being seventeen days. In water the vibrio retains life for a 
variable time. A.C. Houston in 1909 added cultures of the vibrio to 
raw river water, and found that 99.9 per cent. of the organisms died 
within one week and none-survived longer than two. Some waters, 
such as those of the Jumna and the Ganges, appear to be unfavourable 
to the survival of the vibrio, and much depends upon purity. Thus in 
spring water the vibrios live for thirty days; m Berlin water for six or 
seven days ; and in cesspools for less than twenty-four hours. 

Patients who have recovered from cholera may continue to excrete 
the vibrio irregularly for weeks. As a rule 90 per cent. become free 
from infection in fourteen days, and 99 per cent. within a month. 

The cholera mbrio.—The cholera vibrio, or comma bacillus, was first 
discovered by Koch in Egypt in 1888 and confirmed in Calcutta in 
1884. His observations have been abundantly confirmed since that date. 


The comma bacillus is a minute organism 1.5 to 2 w in length by 0.5 to 0.6 » 
in diameter, that is, about half the length and twice the thickness of the 
tubercle bacillus. As a general rule it is slightly coloured by appropriate 
staining. Flagella can be distinguished at either end, sometimes one, less 
frequently two; these may be of considerable length—one to five times that 
of the body of the bacillus—but, owing to their extreme tenuity, they are 
difficult to distinguish in microscopic preparations. They impart an active 
spirillum-like movement. Some individual bacilli, when stained, show darker 
portions at the ends or the centre, which suggest spore-formation. Often, in 
cultures, two or more become joined together, forming a spiral body. The 
cholera vibrio is stained by watery solutions of fuchsin, or by Léffler’s 
methylene-blue, and is easily decolorized by Gram. 

It grows best in alkaline media at a temperature ranging from 30°-40° C. ; 
growth is arrested below 15° and above 42° C., while at a temperature of over 
50° the bacillus is killed. Growing well in all the ordinary culture media, 
especially in alkaline peptone water and on potato, in milk it multiplies 
rapidly without curdling. Although it dies quickly in distilled water, it 
survives longer if salt is added. On gelatine plates it grows readily as minute 
white colonies, granular in consistency, irregular in shape. A zone of lique- 
faction is formed round each colony which sinks into a small depression. In 
gelatine-stab cultures the growth is more abundant near the surface but, as 
growth proceeds along the needle track, liquefaction results which extends to 
the side of the tube. In older cultures involution forms are common, and the 
organism dies out altogether after five or six weeks. The vibrio does not 
liquify agar, and on this medium the colonies retain their vitality much longer. 
On potato it forms a brownish film, and in broth a scum on the surface. 

As a rule the vibrio does not hremolyse blood which is added to the medium 
on which it grows, such as agar, after twenty-four hours of incubation. This 
test is performed by adding various amounts, from I c.c. downwards, of a 
three-days’ culture in alkaline broth, to 1 c.c. of 5 per cent. suspension of 
goat’s corpuscles, and then thoroughly mixing. After incubation for two 
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hours, the tubes are placed on the ice-chest overnight, and are read the next 
day. With a 1 per cent. solution of sugars the cholera vibrio produces acid 
in glucose, mannite, saccharose, and maltose. The fermentation of lactose 
proceeds more slowly and takes two or three days. 

When all the morphological appearances and cultural characters are taken 
together, the result is fairly distinctive, but since certain other vibrios, e.g., 
that of Finkler, behave in much the same manner, a mistake may easily be 
made. One characteristic reaction given by the true cholera vibrio is that 
known as the cholera-red reaction (due to the presence of indol-nitrite in the 
medium), in which a red colour is obtained by the addition of pure sulphuric 
acid or other mineral acid to a cholera culture in 1-per-cent. peptone solution. 
The true cholera vibrio may be further recognized by testing it against 
immune rabbit serum, which will agglutinate the organism up to a titre 
of 1: 12,000. This is by far the most satisfactory method of identification. 
J. Taylor (1938) has summarized the view of bacteriologists in India that 
the cholera vibrio belongs to Group “O” No. 1 of Gardner and Venka- 
traman, is a non-hemolytic vibrio, possessing ‘“‘H” antigenic fractions in 
common with V. cholere or belonging to “‘ O”’ groups other than No. 1; it is 
found in both healthy persons and cholera patients. 

The virulence of the cholera vibrio can be raised by passage through guinea- 
pigs. Successive culturing in the peritoneal exudate of these animals is 
alternated with culture media growths, and virulence thereby becomes 
enhanced. A fized virus, the virulence of which cannot further be affected 
thereby, results and this formed the basis of Haffkine’s cholera vaccine. 

It is only comparatively recently that all doubts that the cholera vibrio is 
the genuine germ-cause of cholera have been dispelled. On many occasions 
cultures of the cholera vibrio have been swallowed by way of experiment, but 
in one single instance only has true cholera been reproduced. It is thus 
probable that, for the production of the clinical condition known as cholera, 
other factors are necessary in addition to the vibrio. The disease can only 
be produced in lower animals by administering cholera cultures after 
lowering the general resistance: in ground-squirrels by large doses of alkalis. 

Inagglutinable vibrios known as paracholeras, such as Finkler-Prior and 
El-Tor, resemble the true cholera vibrio closely, and so, also, do organisms 
found in fowl cholera, in decomposing cheese, and in river water, but they 
behave entirely differently when tested out serologically, and they are now 
generally considered to be biologically distinct. Although a great deal of 
work has been done on the subject, and interest in it has recently been revived, 
the significance of these non-agglutinating vibrios still remains a matter of 
some doubt. J.W. Tomb and G.C.Maitra (1927), by employing what is known 
as the open-bowl method of enriching cholera cultures in a cholera district, 
have been able to show that 35 per cent. of the inhabitants are chronic carriers 
of non-agglutinating vibrios. They consider that agglutinating vibrios are 
merely different phases of the same organism. They hold that agglutinability 
is an artificial property developed and fixed by laboratory cultivation, since 
laboratory cultures of vibrios take approximately three times as long to 
agglutinate as those in stools from which they are derived, though all lose 
their agglutinability under artificial conditions. J.J. van Loghem has raised 
the whole question by pointing out that the true cholera vibrio is hemodi- 
gestive, not hemolytic, while the El Tor vibrio is both hsemodigestive and 
hemolytic. W. Doorenbos regards the El Tor vibrio as a true cholera vibrio 
contaminated with bacteriophage. 
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T oxins.—Filtered cultures of the cholera vibrio exert little poisonous action ; 
the virus is apparently liberated by the breaking up of individual organisms, 
and dead cultures, when administered by the mouth, produce little effect 
unless the intestinal canal is injured in some way. These poisonous bodies 
are mostly destroyed at 60° C., but, when ground up and frozen by liquid air, 
an extract is obtained which is extremely toxic if injected intravenously into 
laboratory animals. 

Immunity.—Most laboratory animals, especially the rabbit and the guinea- 
pig, may easily be immunized against the cholera vibrio by repeated intra- 
peritoneal injections of dead cultures, and the serum thus obtained possesses 
high agglutinating powers—up to 1: 20,000. In tests for proving that the 
vibrios isolated from a given stool are those of true cholera, a serum should be 
employed which gives a titre of 1: 4,000. This, when injected into non- 
immune animals, exerts a protective power four or five times as great against 
the lethal dose of organisms. The active bacteriolysis which takes place is 
known as Pfeiffer’s reaction. The test is performed as follows :— 

A loopful of a young agar culture of the vibrio is added to 1 c.c. of broth 
containing 0.001 c.c. of anti-cholera serum. This is injected into the peritoneal 
cavity of a young guinea-pig, and, by means of capillary tubes inserted into 
the peritoneum, the peritoneal fluid is examined microscopically every few 
minutes. Should the original culture be that of a true cholera vibrio, the 
organisms break up into small globules ; if not, no change takes place. This 
is regarded as the surest proof that a suspected organism is true cholera. 


Pathology.—The appearances found after death naturally vary 
considerably with the severity and duration of the disease. If death 
oceurs in the algid stage of cholera, the surface of the body appears 
shrunken and wizened. Rigor mortis occurs early and persists for 
some time, and, owing to post-mortem muscular contractions, move- 
ments of the linbs may take place. On opening the body, all the tissues 
are found to be abnormally dry. The muscles are dark and rigid, and 
some may actually be found to be ruptured. The nzht side of the heart 
and all the main veins are distended with dark, thick, imperfectly 
coagulated fluid, while fibrinous clots extending far into the vessels may 
be found in the right heart. The lungs, which are usually bloodless, 
dry, and contracted, may occasionally be congested and cedematous. 
The pulmonary arteries are distended with blood, while the correspond- 
ing veins may be empty. The liver, too, is generally congested ; the 
gall-bladder full of bile, and the spleen small and shrunken. No fluid 
is found in the peritoneal and pleural cavities. The bowel is congested 
and red, and on opening it a certain amount of the characteristic rice- 
water fluid is obtained. The mucous membrane of the stomach and 
intestines, either as a whole or in part, is congested and pink. 

Should death occur during the stage of reaction, the tissues are moist, 
and less congestion of the venous system is observed. The lungs are 
congested and cedematous and there may be signs of an extensive 
enteritis. The intestinal contents may present evidence of bile, while 
Greig has shown that the cholera vibrio frequently enters the gall-bladder, 
which may act as a reservoir of infection. Sometimes the vibrios may 
be demonstrated in the lungs, kidneys, or spleen, and very occasionally 
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they may be found in the urine. They occur in large numbers in the 
stools in the acute stages of the disease, and in the contents of the 
intestines. lévidence of infection is most abundant in the upper part 
of the small intestine and duodenum, but may with difficulty be 
found in the large. In microscopical sections vibrios may be found 
lying between the epithelial cells of the villi. 

Cholera carriérs.—The carrier state is now recognized as one of the 
most important factors in the spread of cholera, and it has been found 
that in some instances as many as 20 per cent. of those in immediate 
contact with a cholera patient may assume this state. Some may 
exhibit symptoms of disease, but the greater number maintain 
apparent good health. During a period when cholera was present in 
Manila, A. J. McLaughlin (1916) found 6 -7 per cent. of carriers among 
healthy persons living in the infected districts ; and Pottevin (1921) 
has reported that out of 18,000 pilgrims examined 1.7 per thousand 
were carriers of cholera vibrios, so that, he holds, possibly the carrier 
state lasts for two inonths or more. In the acute stages cholera vibrios 
are excreted by the patient for seven to ten days; more usually they 
disappear in three or four. Y.Y. Ying (1940) has found, however, 
that occasionally positive cultures may be obtained for four weeks. 
Generally speaking, cholera patients should be isolated for two weeks. 
If positive after that date they should be regarded as carriers. 

Symptoms.—Although the clinical picfure of cholera may vary 
almost infinitely, yet there are certain outstanding manifestations. 
The cholera syndrome inay supervene upon what appears to be an 
ordinary case of henteric diarrhwa, or 1t may come on suddenly, with 
full development of characteristic signs, without any warning. 

The difficulty about the clinical recognition of cholera is that diarrhoea 
of all kinds appear to be more prevalent during a cholera epidemic than 
at other times, and it is a matter of common observation that people 
who have any intestinal disturbance are more likely to be attacked 
by the disease than those who have not. In most cases the milder 
symptoms constitute the stage of premonitory diarrhwa and are known 
as cholerine. In some, premonitory symptoms take the form of languor, 
depression, noises in the ears, and disturbances of vision. The incuba- 
tion period is short ; where this has been accurately worked out, as in 
the instances recorded by Macnamara (1918), it is within twenty-four 
to seventy-two hours from the time of infection. 

The onset of true cholera is marked by the sudden evacuation of 
profuse watery stools, at first fecal in character, afterwards becoming 
colourless, like thin rice-water containing small flocculi. Enormous 
quantities—it may be pints—are passed by the patient. At this time, or 
very soon afterwards, vomiting of food material, and later of the “* rice- 
water ” liquid, supervenes. The patient is then attacked with painful 
cramps of the muscles of the limbs and abdomen, the unfortunate 
sufferer being agonized by these contractions, which cause the muscles 
to stand out like rigid bars. He then passes into a state of collapse. 
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Probably owing to dehydration through diarrhoea and vomiting, 
there is a general shrinkage of the softer tissues; the eyes become 
sunken ; the cheeks fallin ; the nose assumes a peculiarly thin, pinched 
and blue appearance; and the skin of the fingers becomes shrivelled like 
that of a washerwoman. ‘The general temperature is lowered, and the 
body becomes cold, livid, and moistened by a cold, clammy sweat. Very 
soon the flow of both urine and bile is suppressed, and ‘the respirations 
become shallow and rapid ; the breath is cold and the voice reduced to 
a mere whisper. The circulatory system suffers severely and the pulse 
soon becomes feeble and thready and, after fluctuating, may disappear. 
Although the surface temperature of the body is much below normal 
(it may be as low as 98° or 94° F.), that of the rectum may register from 
101°-105°. Restlessness now sets in and the patient tosses about 
uneasily, throwing his arms from side to side and complaining of great 
thirst, of a hot, burning sensation inside his chest, and general cramps 
and aches in the limbs. All through this agonizing period, his mind 
generally remains clear, although in some instances it may wander and 
he may pass into a comatose condition. This is known as the “‘ algid ”’ 
stage of cholera, and may terminate in death, in a general febrile re- 
action, or in rapid convalescence. 

When death occurs, usually from collapse, it generally takes place 
within ten to twelve hours of the onset; the extremes are from two 
to thirty hours. Convalescence is ushered in by a gradual cessation 
of vomiting and diarrhoea, re-appearance of the pulse at the wrist 
and the return of warmth to the surface of the body. Soon, after 
apparent suppression for many hours, secretion of urine once more 
takes place, and in three days or more the patient may be practically 
well, without any complications. The relationship of anuria in cholera 
to that of collapse and crush injury, which possuss the same physio- 
logical background, has recently been emphasized by J. W. Tomb 
(1942). Collapse of the circulation in cholera, as well as in traumatic 
shock, results from over-stimulation of the sympathetic nervous system 
and causes dilatation of the capillaries of the skeletal muscles as well 
as constriction of those of the skin and abdomen. 

Usually, however, what is known as the stage of reaction supervenes 
upon the algid stage. This is sometimes known as cholera-typhoid. 
The signs of restoration of the circulatory functions become more 
evident. Recovery appears to set in with return of the pulse, increas- 
ing temperature of the skin, and re-appearance of urine, accompanied 
by diminution of the restlessness. At the same time diarrhoea is 
diminished and the stools contain more bile. At this stage a febrile 
condition of variable severity may suddenly develop. Munor degrees 
of this reaction may subside within a few hours, but in severer cases 
the febrile state becomes more and more aggravated and a fever 
resembling that of typhoid, ‘‘cholera-typhoid,”’ ensues. This febrile 
reaction is doubtless due to a renewed absorption of the toxins from 
the bowel, coinciding with revival of the circulation. It is during this 
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stage of reaction that death may take place from a variety of complica- 
tions—pneumonia, enteritis, even asthenia—or, more commonly, from 
the effects of delayed uremic poisoning. 

In a cholera epidemic, great variety in the character and severity 
of symptoms is observed, and generally the earlier cases show much 
more severe changes, while those towards the termination of the 
epidemic are usually milder. 

The mildest cases are known as cases of ambulatory cholera, and are 
characterized by malaise and diarrhea. These patients never suffer 
from complete suppression of urine; the diarrhoea never loses its 
bilious character, and cramps do not occur. Such mild attacks subside 
without the reaction stage. 

Cholera sicca is a very fatal type. In these cases there may be no 
diarrhoea nor vomiting at all, but collapse sets in so rapidly that the 
patient, overwhelmed by the infection, dies within a few hours without 
purging or any attempt at reaction. 

Hyperpyrexia may very occasionally supervene, the temperature 
rising rapidly to 107° F. in the axilla and to as high as 109° in the 
rectum. Such cases are almost invariably fatal. 

Special features——During the early days of the acute stage, there is 
a definite increase in the number of red blood-corpuscles, which may 
rise to 8,000,000 per c.mm. At the same time thore is an increase of 
leucocytes ; according to L. Rogers (1928), an average of 28,000 per 
c.mm. is usually met, those cases with a specially high count being 
generally, but not always, fatal. In the differential count there is an 
increase in the proportion of polymorphonuclear cells, together with 
a great decrease in the lymphocytes. According to Rogers, the most 
characteristic feature is the loss of fluid from the blood. This has 
been ascertained by centrifuging defibrinated blood in the hematocrit, 
by which means the relative proportion of corpuscles to serum 1s 
ascertained. Rogers estimated that in the blood of an Indian there 
is normally 45 per cent. of corpuscles to 55 per cent. of serum; but 
in cholera patients 71 per cent. of corpuscles and only 29 per cent. 
of serum were found, indicating a loss of nearly one-half the fluid from 
the blood. After intravenous injections of hypertonic saline, the 
normal proportions are rapidly restored. Hstimations of the amount 
of chlorides in the blood-serum in cholera show that salt is reduced to 
a greater proportion than is the fluid. The physiological results of this 
chloride loss are self-evident. 


It is on the estimation of the spectfic gravity of the blood that the greatest 
diagnostic value is placed. In cholera the specific gravity is raised from the 
normal of 1,056-59 up to 1,063, the limit being about 1,065. The method of 
estimating the specific gravity was elaborated by Rogers from the Lloyd- 
Jones glycerin method, and is as follows: A series of solutions of glycerin 
and water are made up at room temperature in specific gravities of from 
1,040-70, each solution increasing in specific gravity by two units. Stock 
solutions are kept in a series of small stoppered bottles. The finger-tip 
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being pricked, a small quantity of blood is sucked up into a capillary glass 
tube and then blown into the selected gravity bottle. If it sinks it is heavier, 
if it rises it is lighter, and another drop is blown into another bottle until the 
medium is found in which it just floats. These observations take but a few 
minutes to make, but the data they furnish point the way to accurate 
treatment. 


The blood-pressure 1s also important in cholera and is greatly 
reduced in the collapse stage. In those cases in which the systolic 
blood-pressure falls below 70 mm. ef mercury, it is necessary to ad- 
minister intravenous saline injections, in order to maintain the blood- 
pressure and enable the kidneys to resume their normal functions. 


Sequelz.—Cholera may be followed by a variety of sequele of 
more or less importance. There may be anemia, physical and mental 
debility, insomnia, febrile conditions, chronic nephritis, various 
kinds of pneumonic consolidation of the lung: even cholecystitis 
resulting in jaundice. Parotitis occurs in about 1 per cent. of 
cholera cases and usually ends in abscess formation. Eye complica- 
tions are frequent and severe; for instance, ulceration of the cornea 
with sloughing may ensue after prolonged collapse in which the eyes 
are kept half open. Rapidly-developing cataract has been seen. Bed- 
sores are common, and gangrene of the penis, scrotum, nose, mucous 
membrane of the mouth, toes and fingers has been recorded by older 
writers. Dysentery and diarrhea may also follow true cholera, but 
eventually may clear up without much trouble. In elderly and enfeebled 
people a state of asthenia may develop. The danger of sudden cardiac 
failure must at all times-be borne in mind. Pregnant women almost 
invariably miscarry, and the foetus shows evidence of cholera infection. 


Diagnosis.—The diagnosis of cholera on clinical grounds should 
not, during the height of an epidemic, be particularly difficult. There 
is the characteristic appearance of the patient, the cold, clammy 
fingers, the cyanosis, the feeble whisper, the shrivelled fingers and 
toes, the cold breath, the suppression of urine—all these are sufficiently 
distinctive. It is in the minor manifestations, the doubtful cases, and 
the carriers that scientific methods of diagnosis must be employed. 

In true cholera the comma bacillus, or vibrio, may be recognized 
in the stools under the microscope, but it may not be found at the 
first examination. 


The usual procedure is for the stools to be microscopically examined. 
If the vibrios are present in large numbers, they may be detected by their 
movement in a hanging-drop preparation, or by their characteristic appearance 
in films stained by carbol-fuchsin ; Koch considered that in 50 per cent. of 
cases diagnosis could be made by this method. When the vibrios are 
numerous, plates may be spread by means of a platinum loop on Dieudonné’s 
medium, the alkalinity of which possesses the property of preventing, to a 
great extent, the growth of organisms other than the cholera vibrio. The 
colonies may then be recognized by their characteristic appearances. 
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When the vibrios are present in small numbers, alkaline peptone water 
should be inoculated with one or more loopfuls of the fluid stool and incubated 
for seven hours. Any pellicle present on the surface of the broth should be 
examined in stained films or by the hanging-drop method. If the vibrios 
are very scanty, they should be reinforced by inoculating a second alkaline- 
peptone tube, incubating for a further six to eight hours, and then plating out 
on alkaline agar. Finally an emulsion of the colonies from the plate or from 
the agar culture should be agglutinated against the specific antiserum in high 
titre. A positive agglutination of over one in a thousand with a specially 
prepared cholera serum is strongly suggestive of the true cholera vibrio. 

To carry out the full procedure for the identification of the cholera vibrio as 
laid down by bacteriologists, a considerable amount of time is required, yet it 
is quite obvious to anyone who has studied the subject that promptness in 
recognizing early cases of the disease and in identifying carriers is of great 
importance. To meet this need for promptitude, various rapid methods have 
been devised. 

Bandi’s method consists of inoculating the suspected feces into peptone 
water containing the agglutinating serum in such a strength as to clump the 
cholera vibrios in high dilutions. After three hours’ incubation, agglutina- 
tion which is visible to the naked eye will be observed ; this is, however, 
rather a wasteful method, for when employed on a number of cases a large 
quantity of serum is used. 

The author, in conjunction with A. Davies, employed a modification of this 
method in Palestine in 1917 and 1918, with apparently satisfactory results. 
The method consists of agglutinating the vibrio, in peptone-water cultures 
made from the stools, by small quantities of immune serum on the slide of a 
Garrow’s agglutinometer. By this method positive results may be obtained 
in as short a period as eighteen hours, and as many as two hundred stools may 
be examined during the course of a morning. The following are the stages :— 


1. A platinum loop full of feeces is inoculated into peptone water (1 per 
cent. peptone, 1 per cent. sodium chloride, made distinctly alkaline to litmus). 

2. It is then incubated for eighteen hours. 

3. A drop of the resulting growth is placed on the slab of Garrow’s agglutino- 
meter, together with a drop of | in 80 anticholeraserum. (See p. 565.) The 
resulting mixture will give a dilution of cholera serum of 1 in 160. On the next 
partition is placed an equal quantity of normal saline, together with a drop of 
the peptone culture to act as a control. The slab should then be rotated for 
three minutes. If the vibrios are present a definite agglutination will be 
obtained, and this can be confirmed later by testing out with cholera-serum in 
high dilutions. 

4. The peptone culture can then be spread with a platinum loop on 
Crendiropoulo’s agar (alkaline agar) and a pure culture obtained by this means. 
The cholera colonies can now be easily recognized by their transparent 
bluish-grey appearance, and hemolytic and sugar tests can be applied. 
These necessarily consume more time, and it has been found that vibrios 
in the cultures which are agglutinated with specific serum in higher dilutions 
invariably give the correct sugar, hemolytic, and cholera-red reactions. 

To confirm the diagnosis at an autopsy on a suspected case of cholera, two 
portions of the small bowel, about five inches in length, one just above the 
ileo-csecal valve and the other in the middle of the ileum, should be ligatured, 
cut off, dropped into sterile saline, and sent to the bacteriological laboratory 
as soon as possible. The blood-serum agglutination test is not a very satis- 
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factory method of making a diagnosis in true cholera, for an agglutination 
reaction is not obtainable in the blood-serum during the acute stage of the 
disease ; it is present after eight to ten days from the commencement, reaching 
its maximum in four weeks, when it may attain a titre of 1 : 1,000. 


Differential diagnosis.—The conditions from which cholera has 
to be distinguished, and the main point of investigation in each case, 
may be tabulated as follows :— 


Symptoms referable to the gastro-intestinal system 


Food-poisoning ................ History of patient 
Choleraic malaria ............0. Blood examination for malaria 
Acute bacillary dysentery........ Cell exudate in stool 
Acute arsenical and 

mercurial poisoning .......... History 
Mushroom poisoning ............ History x 
Summer diarrhea of children .... Character of stool 

Symptoms referable to pains and cramps in limbs 

Fireman’s cramp .............0.. History of patient 
Trichiniasis ..............e0000: Leucocytosis and eosinophilia 


In other forms of diarrhawa, it has been pointed out that it is rare 
for the stools to remain as persistently free from bile as they do in 
cholera. A careful inspection of the stools may yield useful information 
in other ways. In mushroom poisoning fragments of the fungus may 
be recognized, and in acute trichiniasis the adult trichina may be 
identified by the microscope. In choleraic malarial attacks, the spleen 
is enlarged and the subtertian parasite may be demonstrated in the 
blood-stream. 

True cholera has to be differentiated from ptomaine or food-poisoning, 
which may simulate it very closely, but in feod-poisoning there is 
usually a history of several persons being attacked at much the same 
time after having eaten some article of food. It is said that a great 
point in the differential diagnosis is that a leucocytosis is present in 
the early stages of cholera, but absent in food-poisoning. J. W. Tomb 
gives the following useful differential table between these two conditions. 


TasBLE XIII 
CHOLERA Foop-PoIsONING 


Diarrhoea | Painless. Precedes vomiting | Associated with severe abdom- 
inal pain; generally follows 


vomiting 
Vomiting | Causes no distress. Watery, | Often violent and distressing. 
copious and _ projectile. Vomit consists of food and is 
Follows diarrhea never watery, copious or 


projectile. Generally precedes 
diarrhoea 

Nausea Absent Constant 

Tenesmus | Absent Common 
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CHOLERA Foop-PoIsonIna@ 
Stools Rice-water and copious Liquid but fecal and offensive. 
Never colourless or copious 
Urine Complete suppression Never suppressed 
Muscular | Constant. Severity depending | Present only in very severe 
Cramps on the amount of fluid lost cases. Often associated with 
from the tissues tingling and numbness. Mild 


and confined to the extremities 
Collapse Frequent, chiefly from loss of | Never from loss of fluid. In 


fluid severe cases faintness or syn- 
cope may occur from toxemia 
Fever Surface temperature below | Axillary temperature 99-102°, 
normal accompanied by shivering in 
severe cases 
Headache | Absent Frequent 


Mushroom poisoning produces symptoms resembling food-poisoning ; 
it is dealt with on p. 478. 

Algid or choleraic malaria may simulate cholera very closely, and 
during the 1914-18 War the author saw many cases of this condition 
about which a scare of cholera had been raised amongst the troops. 
(See p. 268.) Subtertian malarial attacks are often accompanied by 
choleraic symptoms; the stools suddenly become loose, profuse and 
numerous, but they are not nearly so copious as the rice-water material 
which pours from the patient in true cholera. The diagnosis 
is confirmed by means of a microscopical examination of the 
hlood and discovery of the subtertian malarial parasite. 

Acute bacillary dysentery may be so sudden and severe in its onset 
as to resemble true cholera, and epidemics of the former disease 
have actually been officially mistaken for the latter. (See p. 60.) 

Acute arsenical and mercurial poisoning may also closely resemble 
cholera, but as a general rule vomiting is the most urgent symptom. 
As in cholera, a leucocytosis may be produced with a high proportion 
of polymorphonuclears. Generally in these cases a history of 
poisoning can be substantiated. 

Fireman’s or stoker’s cramp occurs in those employed under con- 
ditions of excessive heat and moisture, such as are found in the engine- 
rooms and stokeholds of ships in the tropics, especially in the Red Sea. 
The sufferers excrete frequent watery stools and suffer from marked 
collapse and severe muscular cramps; these cases thus bear a con- 
siderable resemblance to cholera. The signs and symptoms are brought 
about through loss of chlorides by excessive sweating, and treatment 
consists of giving large amounts of fluid by the mouth (sodium chloride, 
2 drachms to the pint). 

In acute trichiniasis, a disease which is fortunately becoming far 
less frequent, gastro-intestinal irritation is produced at the stage when 
the adult worms in the small intestine reach sexual activity. Abdominal 
pain, vomiting, and severe diarrhea of the choleraic type may ensue, 
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with muscular cramps and pains. There is usually pyrexia with 
a leucocytosis and high eosinophilia. Supplementary measures are 
the intradermal and precipitin tests whenever they are available. 


TREATMENT OF CHOLERA 


The principles of treatment of cholera may be tabulated as follows :— 
Measures controlling efficacy of treatment : 
Specific gravity of blood; blood-pressure; estimation of the 
urinary flow; body temperature. 


Therapeutic measures : 

Hypertonic saline ; intravenous sodium bicarbonate ; intestinal 
disinfectants, potassium permanganate; Tomb’s essential oils; 
kaolin. 


During cholera epidemics it is most necessary that every case of 
diarrhoea should be efficiently treated, and for this purpose it has been 
customary to establish small depots where sedative and astringent 
remedies are dispensed. Chlorodyne, 15-20 drops twice daily, has been 
found to be of value in stopping the progress of the disease. In the 
early stages of true cholera diarrhcea, opium is of undoubted value, 
and a hypodermic injection of morphia } grain, together with atropine 
1/100 grain, should be given immediately. With the morphia, the 
following anti-diarrhceic mixture is of value :— 


B Sod, bicarb. ; : : : . 5 gr. 
Cret. prep. . : : ; ' . 15 gr. 
Sp. ether. . : : : ; . 16H 
Sp. ammon. aromat. . , ; . 1M 
Tinct. opii : ; : : . 380M 
Aq. chlorof. ad . ; ; . 13 


One fluid ounce of this should be given every twenty minutes until 
the vomiting or the diarrhoea ceases. 


Kaolin.—The exhibition at this stage of kaolin or “ bolus alba,” 
as an intestinal astringent which at the same time adsorbs the cholera 
toxins, has many advocates. It was first used by Stumpf in the Serbian 
epidemic of 1912. Kaolin powder, 100 grammes, is put up in 250 c.c. 
of water to make a suspension, and a glassful of this is sipped cold 
every hour or every half-hour during the day, but not more than 
six glassfuls, or 200 grammes, should be taken in the first twelve hours. 
It has been found inconvenient to give this on a large scale on account 
of the bulk of the dose. 


General measures.—The patient must be kept warm, ina horizontal 
position, in a well-ventilated room. Thirst should be treated by 
sips of iced water or normal saline, soda-water, champagne, or brandy 
and water ; but copious draughts, which are likely to provoke vomiting, 
are usually contra-indicated. The cramps may be relieved by gentle 
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massage with the hand or by rubbing in some liniment. Sometimes 
small injections of morphia are necessary ; sometimes chloroform 
inhalations have to be resorted to. The body should be kept dry by 
wiping with dry cloths, and the surface heat should be maintained 
by hot-water bottles placed about the feet, legs, and flanks. On no 
account should the patient be allowed to get up to pass his stools, 
and a warm bedpan should be provided for this purpose. The foot 
of the bed should be raised. It is necessary that all solid food should be 
withheld while cholera is active. 


Essential oils.—A popular and well-established method of routine 
treatment in India in village epidemics, where scentific methods are not 
readily available, consists of a mixture of essential oils containing 
aniseed, cajuput and juniper, which is made up as follows :— 


BR Sp. ether. . . : ; : f . 80 
Ol. anis. . d : ‘ : : : . Mm 
Ol. cajuput. : ; . 2 ; ; . 5m 
Ol. junip. . . , : : . 5M 
Acid. sulph. aromat. 5 : : . 16M 


Of this, half a drachm is given in half an ounce of water every quarter 
of an hour. The average total dose should be 8 drachms. This 
mixture should be given immediately cholera symptoms are noticed, 
and J. W. Tomb has claimed that in 95 per cent. of cases recovery takes 
place within seven hours of the onset. Vomiting, purging, and intestinal 
distress appear to be immediately controlled. 


Rogers’s treatment.—As the stage of collapse in cholera is due 
to the loss of so large an amount of fluid from the body, intravenous 
injections of saline have been resorted to in order to restore the balance. 
In the milder cases, the injection of normal saline solution, in sufficient 
quantities appears to act well, but three or four pints may be 
necessary. If the veins are difficult to find, the mjection of saline may 
be made into the peritoneum or into the muscles of the breast. It 
is said that after a preliminary introduction of two to four pints of 
normal saline solution into the peritoneum, the superficial veins become 
prominent, and intravenous injections become practicable. Owing to 
their collapsed condition it is usually necessary to cut down on to the 
veins to insert the needle and cannula. 

Rogers’s treatment is based upon the physical conditions underlying 
the chief symptoms—the blood-pressure, the specific gravity of the 
blood, and the loss of salt from the body. Already in 1898, A. J. Wall, 
considering the routine treatment of cholera by castor ail and calomel 
to be mischievous, advocated intravenous injection of 0.4 per cent. of 
sodium chloride and 0.2 per cent. of sodium bicarbonate dissolved in 
sterile boiling water. He made a practice of stopping the injection 
when the pulse was restored. In moderate cases this took place after 
the injection of 70 ounces, and in severe ones, after the injection of 5 
pints. 
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Wall’s methods were adopted and modified by Sir Leonard Rogers 
on the following lines :— 


1. The specific gravity of the blood should be estimated to determine the 
loss of fluid from the bowel, both as a guide to the necessity for administering 
the saline injection, and as a guide to the amount to be given. This estimation 
should be repeated regularly every morning and evening, and also whenever 
signs of collapse occur. A rise to 1062 is an indication for a saline injection, 
which, if given early, before actual collapse has taken place, will prevent 
the development of a serious condition. 

2. The blood-pressure should be estimated at the same time, since a fall 
to a dangerous degree, i.e., below 70 to 80 mm. in Indians, or 80 to 90 or 
100 mm. in adult Europeans, is an indication for a saline injection even if 
the specific gravity of the blood is not much reduced. 

3. Hypertonic saline solution for intravenous injection is advocated to 
replace lost salts and to increase them to a little above the normal physio- 
logical point. This is done to retain the fluid in the blood-vessels and to 
maintain the blood-pressure and circulation, thereby leading to excretion 
of the toxins from the system. 

4. A certain amount of alkali—bicarbonate of soda—is given with the salt 
solution as long as the urine is acid, to combat the tendency to acidosis 
which predisposes to suppression of urine. 

5. An oxidizing agent, such as permanganate of potash, is administered 
freely by the mouth, to destroy the bacterial toxins which are being formed 
in the gastro-intestinal tract. 

6. The temperature should be carefully watched and controlled during the 
stage of reaction, after returning circulation and renewed absorption of the 
intestinal toxins. 

7. The blood-pressure and the amount of urine being excreted should be 
watched and all available means employed to maintain the blood-pressure 
at a level which will ensure free renal secretion. 


It is probable that the more modern continuous-drip intravenous 
saline method holds out greater possibilities in the treatment of cholera. 


Temperature of the fluid.—It is necessary to pay very close attention to this 
point. Owing to the markedly subnormal temperature of the body in the 
collapsed stage, it is advisable to administer the saline solution several degrees 
above blood-heat. According to Nichols and Andrews, the fluid in the 
containing needle should be at a temperature of at least 43° C. (109.4° F.) ; 
thus, allowing for the cooling which occurs while it runs through the tube, the 
temperature of the fluid on entering the veins will be from 4° to 6° F. above 
blood-heat. The low surface-temperatures seen in cholera patients are 
largely due to deficient circulation, and this is instantly restored to normal 
by the intravenous injections of salines at blood heat. The hypertonic 
saline which is most favoured for this purpose is composed as follows :— 


B Sod. chlorid. : ‘ : ‘ ; : . 120 gr. 
Pot. chlorid. : : , , , : : 6 gr. 
Calc. chlorid. : ‘ : : ‘ : 4 gr. 
Sterilized water . ; : ‘ : : ‘ 1 pint 


The rule now adopted is that the fluid in the containing bottle should be at 
temperature of 100° F. if the rectal temperature is below 99° F. If the 
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latter is above '100° F. there is a risk of hyperpyrexia and the injection should 
be given at a temperature varying between 80° and 90° F. 

The solution is introduced by means of a special stopcock cannula and 
transfusion bulb at a rate of not more than 4 ounces a minute, the flow being 
slowed down to 1 ounce a minute should distress or headache supervene. 

On an average, in the severe collapsed stage of cholera in an adult male, 
about 4 pints of fluid are required, the rule laid down being: with a specific 
gravity of 1063, 3 pints should be injected ; of 1064, 4 pints ; of 1065, 5 pints. 

With this intravenous medication, Rogers combined hypodermic injections 
of atropine, 1/200 grain, morning and evening. 


It is now becoming increasingly evident that rapid and lasting effects 
on the restoration of the circulatory equilibrium are more likely to be 
obtained by the physiological method of transfusion with plasma, or 
the more recently elaborated reconstituted plasma; the latter is 
eminently suitable for the conditions in which cholera is usually found. 


Permanganate of potash.—The routine administration of per- 
manganate of potash has received a very considerable amount of 
support. In cholera the alimentary tract is so completely cleared of 
its normal contents that any substance which has the power of destroy- 
ing toxins readily comes into contact with the poisons formed in the 
bowel. The permanganate treatment must be combined with intra- 
venous salines to save a severely collapsed case. The simplest plan 
is to give the patient permanganate solution to drink ad libitum in 
place of water, if he can retain it. Owing to the intense thirst in the 
acute stage of cholera, there is usually no difficulty in inducing patients 
to swallow permanganate solutions in a strength of from 1 to 6 grains 
to the pint. Failing this method, potassium permanganate is given 
in pill form up to 50 grains a day, 2 grains being given every quarter 
of an hour for two hours, and then every half-hour until the stools are 
coloured green. The pills are made up of finely powdered potassium 
permanganate, 2 grains, kaolin and vaseline, q.s., and are coated with 
salol one part and sandarac varnish five parts, or with keratin. It 
is essential that they should not be kept long, for they decompose. 


Bacteriophage in the treatment of cholera.—JIn recent 
years attention has been given to the treatment of cholera by the specific 
choleraphage of d’Herelle. The results have not been very encouraging: 
I. N. Asheshov, I. Asheshov, Khan, and Lahiri (1933) have given it 
together with intravenous hypertonic saline, the fluid being sterilized under 
pressure in the autoclave, and not by boiling. Usually, however, cholera 
bacteriophage is given undiluted by the mouth in 1-drachm doses every 30 
minutes, or 5 c.c. are administered intravenously for more rapid action. 

That many of the claims made are uncritical is substantiated by the com- 
prehensive review by J. Taylor (1937), and by the recordsof analysis of figures 
at the Campbell Hospital, Calcutta, which show no appreciable difference in 
the death rate of cases so treated and the controls. Boulnois (1936), in a 
limited outbreak at Chandernagore where it was possible to administer 
choleraphage within 1 and 12 hours of the onset, found no appreciable differ- 
ence between those treated by bacteriophage alone and those receiving 
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combined treatment with hypertonic salines, but there was marked improve- 
ment in the subsequent incidence of cholera amongst contacts as compared 
with controls. 8S. K. Chatterjee and L. R. S. Deo (1938) assert that the 
bacteriophage must be of the quick-acting type. Its administration must be 
in massive doses at the earliest opportunity. The dominant phage is of the A 
type which has a generation period of under one hour. It is this phage which 
can be separated in a large proportion of convalescents. 


Anticholera serum.—B. Ghosh has published several papers on the 
use of a hew anticholera serum with increased potency, made by a method of 
toxin production and prepared with the object of procuring a maximum 
quantity of both endo- and exo-toxin. This serum was tried out in forty-seven 
cases of cholera in Calcutta, being given by the intraperitoneal route. The 
mortality rate compared with a series treated by other methods was 10.63:20.5. 
The serum treatment was reserved mainly for those cases in which the blood 
plasma had a specific gravity of 1064 or over. Quantities of from 70 to 80 c.c. 
of concentrated serum were given only to patients with high toxemia and a 
high specific gravity of the blood. Possibly the absorption of the serum by 
the peritoneum is not so rapid as has been supposed. 

The intravenous route for injection of serum does not produce such favour- 
able results. 


Treatment of the stage in which copious evacuations occur. 
—The great majority of cases come under the care of the physician 
at this stage, and it may be taken as a principle that no drugs given 
by the mouth will be of uny value in restoring the circulation, because 
they cannot be absorbed. Stimulant or astringent drugs become 
inert. There are several instances of this on record; Macpherson, 
for example, has recorded the case of a native who swallowed 88 
grains of opium and 55 drops of croton oil, yet recovered without 
a single symptom afd without any further purging. In another 
Instance, 22 grains of extract of belladonna, given by the mouth 
and by the rectum, produced no dilatation of the pupils. 

Rogers considers that the great problem in cholera is to restore and 
maintain the circulation, and that, if this can be done, the toxin will 
be rapidly excreted through the kidneys and recovery will take place. 

Rectal anjections of normal saline—These may be tried in com- 
paratively mild cases, when the large bowel retains its powers of 
absorption. As long as there is a fair pulse, the patient may be tided 
over the danger of collapse by frequently-repeated and copious saline 
enemata. Observations have shown that, when the blood-pressure 
remains above 70 mm., rectal injections, if retained, will be absorbed ; 
absorption being shown by a rise in the blood-pressure and a fall in 
the specific gravity of the blood. It is unsafe, apparently, to rely 
upon enemata beyond this, as, absorption being deficient, further 
copious evacuations may rapidly produce a dangerous degree of collapse. 
In all cases in which rectal salines are relied upon, close watch must 
be kept on the patient, especially on his pulse. 

For rectal injections Rogers used 90 grains of sodium chloride to 
the pint, making a 0.95 per cent. solution or just about the concentra- 
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tion in which sodium chloride is found in the blood in mild cases of 
cholera. As long as the urine is acid—and it usually is in the acute 
stage of cholera—I60 grains of sodium bicarbonate should be added 
to each pint of saline. The solution should be slowly injected through 
a long soft tube, and the patient should be instructed to retain it as 
long as possible. 

Intraperitoneal injecttons.—Saline solutions may also be injected into 
the peritoneal cavity, whence they are absorbed more rapidly ‘than 
from the subcutaneous tissues. This method is specially useful in 
children, in whom it may be difficult to find a vein large enough for 
intravenous transfusion. The injection may be performed by means 
of a stout intravenous needle, but Rogers devised a little instrument 
for the purpose, consisting of a steel cannula, the distal end of which 
is sharpened like a cork-borer; a flange near the other end prevents 
it from slipping in too far. The instrument is provided with a blunt 
stilette. An incision, half an inch in length, is made with a narrow- 
bladed knife, just below the navel in the mid-line of the abdomen. 
This position is chosen because the peritoneum, being adherent to the 
umbilicus, will not strip in front of the cannula, unless first perforated. 
The injection is made by means of a bulb, holding a sterile salt solution, 
attached by a rubber tubing to the cannula. For an adult man two or 
three pints may be rapidly run in, from a height of two to three feet, 
within ten minutes. Not more than three pints should be given at a 
time although, after the saline has been absorbed, the process may be 
repeated through the same incision. Should any embarrassment to 
the patient or any difficulty in breathing be produced by the injection, 
the operation must instantly be stopped. 

Treatment of collapse and suppression of urine.—In the 
stage of collapse, when suppression of urine has occurred, A. W. Sellards 
has successfully established the urinary flow by giving in addition intra- 
venous injections of 2 per cent. sodium bicarbonate. The objection 
to using this salt is that it exerts a lytic action on the red cells in vitro 
and may cause convulsions, but in 4 or 5 per cent. concentration it 
has no hemolysing effect. It is thought that possibly, by sterilizing 
and heating, the bicarbonate is converted into carbonate, and this is 
injurious; but Sellards found that by sterilization in an autoclave 
connected with live steam at 7 lb. pressure, this conversion was 
minimized, so that only 25 per cent. of the bicarbonate was converted 
into carbonate in one hour. 

Other methods have been used to re-establish the urinary flow. 
Hamilton Bailey and others have recently recommended the 
intravenous-drip isotonic sodium sulphate method, and this is worthy 
of consideration. Pituitary extract may be given, 4-1 c.c. being 
injected hypodermically two to four times a day ; adrenalin, also, may 
be used for the same purpose. Caffeine citrate, 5 grains, is useful 
as a cardiac tonic, and may be given three or four times during the 
twenty-four hours; a mixture containing 5 minims of tincture of 
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strophanthus, administered three times a day, may be employed as 
an adjuvant. 

Local stimulation may be applied to the kidneys by means of hot 
fomentations to the lumbar region, supplemented by rectal injections 
of hyperalkaline saline, i.e., 150 grains of sodium bicarbonate to the 
pint of normal saline. This should be administered slowly every two 
to four hours in cases in which the collapse appears to have been 
overcome but suppression of the urine persists. 


Treatment of the reaction stage.—lIf purging should still persist, 
large doses of salicylate of bismuth, with a little opium, are useful; 
injections of digitalin 1/100 grain are given to stimulate the cardiac 
action. Retention of urine may actually occur; the bladder should 
be examined for this reason and, if necessary, a catheter should be 
employed. Should the patient then become constipated, purgatives 
must be avoided, simple enemas being employed instead. 


Treatment of convalescence.—In the absence of complications, 
and with careful regulation of the diet, cholera patients recover their 
strength with remarkable rapidity, except the very old or those who 
have previously been in ill-health. It is specially necessary to permit 
no sudden exertion, such as sitting up in bed, for a few days, as the 
heart is necessarily exhausted after such a strain. Once, however. a 
fairly full diet can be given safely, convalescence is very quick, and it is 
possible to discharge a patient within ten days of the cessation of acute 
symptoms. About the only satisfactory feature of this disease is the 
rapidity with which restoration to health takes place. 


Nursing precautions.—It must never be forgotten by those in 
charge of cholera cases that the discharges are a danger to everyone 
concerned, and that they may contain the vibrio for as long as forty 
days after the attack. The germ dies quickly when dry, but it 
reserves its vitality for many days in damp and soiled linen ; it cannot 
be killed by ordinary cold. Therefore, the most strict precautions 
should be taken to disinfect all soiled linen from cholera cases in a 24 
per cent. cresol solution. Every care must be taken, also. to prevent 
contamination of the water supplies or of any drinking vessel. 


Mortality.—The average case mortality in cholera amounts to 
about 50 per cent. Some epidemics are more deadly than others, and 
usually the death-rate is greater in the earlier than in the later stage 
of an epidemic. In such an exhausting disease, it is the very young 
or the very old who show diminished powers of resistance. From 
statistics given by Rogers (1928) it is seen that fewest deaths occur in the 
second decade, from eleven to twenty years of age, and that the mor- 
tality-rate rises steadily with each subsequent decade, to reach a high 
figure in those over fifty years of age. In those who are subjects of 
grave organic disease, and in the dissipated, starved, and feeble, the 
danger from cholera becomes increasingly great. In the Indian 
statistics, especially those from the Calcutta Medical Hospital, the 
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highest mortality-rate is amongst the Hindus, who are largely vegetarian 
in their diet. It is slightly lower among the flesh-eating Moham- 
medans, and still lower among the Eurasians and Europeans. Cholera 
is particularly virulent in pregnant women. 

Rogers has given details of the mortality-rate in India since the 
early days of last century. During the great Bengal epidemic of 
1817-28, it was put down by different observers as from 60 to 70 per 
cent. In 1860, Morehead gave the following approximate estimates : 
“For native troops coming early under treatment it was 80-45 per 
cent. ; in European General Hospitals, 50-55 per cent., and for large 
native civil populations, 60-65 per cent. It must be borne in mind 
that durmg epidemics of cholera it is a well-accepted fact that the 
mortality is exceedingly high at the beginning and progressively 
decreases throughout its course.’’ Macpherson recorded an outbreak 
at Karachi in which the mortality among the first hundred cases was 
79, in the second hundred 66, in the third 50, and in the fourth only 40, 
little more than half that in those who were first attacked. Rogers 
points out that if these facts are not carefully borne in mind, remedies 
used in the earlier cases may be regarded as quite useless, while those 
administered towards the end of the outbreak may be undeservedly 
lauded. 


Prophylaxis——At the present time little attention is paid to 
quarantine regulations as a means of preventing the entrance of cholera, 
because convalescent patients may pass the vibrios in their stools for 
as long as forty-four days from the commencement. In the Naples 
epidemic of 1911, 90 per cent. of the cases were traced to direct contact 
with patients or healthy carriers; and in the Colombo outbreak of 
1926, out of 442 contacts examined, 10 per cent. were found to be 
carriers of the cholera vibrio. 

In Great Britain practical measures are relied upon for the exclusion 
of cholera. Under this system only ships which are or have been 
carrying cholera patients are detained, and then merely until they can 
be thoroughly disinfected. By this method merchants and travellers 
suffer but small inconvenience and loss, and the temptation to conceal 
cases has been thereby avoided. Any suspicious cases occurring on 
shore are at once reported to the sanitary authorities and promptly 
dealt with, and every endeavour is made to prevent the fecal con- 
tamination of the public water supplies. 

In India, during recent years, the prevention of cholera has been 
on much the same lines, attention being directed to sanitation rather 
than to quarantine regulations. This is specially the case in dealing 
with the multitudes which collect at the great religious festivals, 
great care being taken to provide pilgrims with good drinking and 
bathing water. 

Some authorities consider that the mixture of essential oils, if given in 
one-drachm doses in half an ounce of water, is a good preventive, and 
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it is possible that by this means contacts in association with a case can 
be protected. 

Sterilization of water—The cholera vibrio has been described as 
being capable of living in fresh water from two to sixty-eight days, 
and in distilled water as long as twenty days. In salt water it may 
live for a considerable time; one to three per cent. of salt does not 
inhibit its growth, although 5 per cent. 1s more effective. 


Disinfection of wells—In most parts of India the water supply of 
villages and towns is derived from wells, which are very liable to 
contamination during cholera outbreaks. It is here that potassium 
permanganate, in the strength of 60 grains to the gallon of water, 
appears to be invaluable. This strength renders the water pink. 
It should be left to stand until it has been colourless for twenty-four 
hours, and at the same time all vegetation and aquatic insects, if 
present, should be removed. Potassium permanganate appears to act 
by precipitating all the organic matter in suspension rather than by 
actually killing off the organisms; it is also possible that it acts by 
destroying the toxins given off by the vibrios. A bucket containing 
the permanganate salt is lowered gently into the water till it is filled, 
it is then drawn up, and the water is poured carefully into the well, 
the undissolved crystals not being allowed to escape. This process 
is repeated until the whole is passed into solution. 


Choleraphage.—Recently J. Morrison has advocated the employ- 
ment of cholera bacteriophage (choleraphage) as a means of preventing 
water-borne infection with the cholera vibrio. This method has been 
tested in selected districts in Assam, which, it is claimed, have now 
been free from cholera for twice as long a period as any during the last 
ten years. 

8. L. Mitra (1989) states that choleraphage was introduced into Bihar 
Province, India, in 1981. The results, both as curative and prophylactic 
agent, appeared highly encouraging, and since then its use has been 
extended over the Province in an increasing degree. 


Inoculation.—The present method of inoculation against cholera owes its 
origin to the pioneer work of J. Ferran in 1885. He first demonstrated that 
guinea-pigs could be protected against lethal doses of cholera by subcutaneous 
injections of living vibrios. After this, over fifty thousand people were 
inoculated against cholera in two years during the great outbreak in Spain. 
This method was then condemned because of the numerous accidents and 
grave reactions that were said to have taken place ; it is doubtful how many 
lives were saved by this vaccine. 


In 1892, Haffkine modified Ferran’s method of prophylactic inocula- 
tion. For this purpose he first obtained a very virulent strain of 
organisms by twenty to thirty passages intraperitoneally through 
guinea-pigs. For the first dose, an attenuated virus was obtained by 
cultivating the organism in broth at 89° C. in a constantly aerated 
atmosphere. A few days after inoculation of this weakened virus, the 
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exalted ones could be given safely, and this was found to produce an 
immunity to all subsequent methods of infection. 

It has since been discovered that a negative phase of decreased 
resistance to this disease occurs for two to four days after the first 
dose, but there is little evidence that this enters in an important degree 
into prophylactic measures. It is important to note that the vaccine 
must not be kept longer than three months; also that the protection 
afforded is comparatively short—usually about six months. 

Haffkine spent many years inoculating over seventy thousand 
persons with his vaccine. The results he obtained were, on the whole, 
distinctly favourable, and the value of his method is borne out by 
subsequent statistics, e.g., those obtained in the Balkan War of 1918, 
in Batavia in 1915 and 1916, and throughout the course of the 1914-18 
‘War in different parts of the world. 

The reactions produced by the cholera vaccine are usually mild, 
and the only people for whom inoculation is contra-indicated are infants 
under two years, and persons suffering from any gastro-intestinal 
trouble. As at present constituted, the vaccine consists of an emulsion 
of the organisms amounting to eight thousand million per cubic centi- 
metre. The initial dose is 4 c.c., this being followed ten days later 
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Immunization by the mouth.—In Russia and in France great store has been 
laid upon the method of vaccination by the mouth originally advocated by 
Besredka. This method is specially useful where the immunization of large 
numbers of people is necessary. The vaccine is made from dense suspensions 
of the organisms killed by heat, carbolic acid, or alcohol, and is given in from 
three to five doses ranging up to 100 c.c. every other day. Each dose consists 
of 10 to 100 milliards of vibrios, or 0.01 to 0.1 gramme of the dried organisms. 
The mixture of the dried vaccine with bile is known as “ bili-vaccine,’’ and 
has been used by the French in Indo-China. Usually these pills are harmless ; 
sometimes they may cause diarrhea. A. J. H. Russell (1927) has made a 
comparative test of the results obtained by the use of anticholera vaccine and 
of oral bili-vaccine. He considers that in the presence of a cholera epidemic 
there would be an objection to the administration of oral vaccine. In 1,448 
villagers who were given two doses of anticholera vaccine, there occurred six 
cases and one death, but in 3,085 persons who received three doses of bili- 
vaccine, fifteen were attacked and three died. In an epidemic at Tokyo, 
when oral vaccination was carried out at the height of the epidemic, there 
were only three cases among 300,000 people vaccinated, whilst in the three 
million unvaccinated more than six hundred cases were noted. 


Personal prophylaxis.—During cholera epidemics great care must 
be exercised in preserving general health. Dietetic and alcoholic 
excesses must be specially avoided, and visits to the cholera districts 
should be postponed, as newcomers are especially likely to contract 
the disease. The eating of unripe or over-ripe fruit, shell-fish, or any- 
thing else which is likely to upset the digestion, is dangerous. All 
drinking water and all water used in the washing of dishes must be 
boiled; mere chlorination with bleaching powder (1.8 per cent. of 
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chlorine per million, or 2 grammes of the powder to every 110 gallons) 
is not to be depended upon. Sodium bisulphate tablets (2 grammes to 
1? pints of water), by liberating sulphuric acid, provide a useful method 
of sterilizing water, for instance, in a water bottle. It is not advisable 
to trust to filters alone, except the Pasteur-Chamberland type, as 
they may be more likely to contaminate the water than to purify it. 
In households or institutions, abundant quantities of weak tea or 
lemonade should be provided during a cholera epidemic, the supplies 
being renewed daily. This ensures the boiling of water in the prepara- 
tion of drinks. Food must be protected from flies. 


The Steatorrhceas 


CHAPTER XX 
PELLAGRA (AVITAMINOSIS B2) 


PELLAGRA, @ Syndrome implicating digestive, nervous and cutaneous 
systems, must be regarded as a typical avitaminosis. Although the 
digestive phenomena may not always dominate the clinical picture, 
yet they may play a prominent part, so that it now has claims to be 
included amongst the ‘‘ Dysenteric Disorders.”’ 


Definition .— Pellagra is a typical syndrome—diarrhoea, dermatitis 
and dementia—which is the outward expression of an inward avitamin- 
osis, due to the absence of vitamin B, in the diet or of its destruction 
in the alimentary canal interfering with absorption and assimilation. 


Geographical distribution.—Long thought to be confined to 
Italy, the Iberian Peninsula and the Balkan States, pellagra is now 
known to have a world-wide distribution. It has been reported from 
Portugal, Spain, 8. W. France, Denmark, British Isles, Germany, 
Hungary, Austria, Jugoslavia, Bulgaria, Roumania, (Greece, Bessarabia, 
Russia in Europe, and Poland. 

In Africa pellagra is prevalent throughout the whole continent, but 
especially in Egypt, Nyasaland and amongst the Kaffirand Zulu races. 

In Asva it occurs in Asia Minor, especially in Syria and Armenia, 
N. India, the Philippines, Japan, China, Korea and Manchuria. 

In America it is found in Canada and the United States, especially in 
S. States, Mexico, Brazil, Argentine and West Indies. 

In Australasia it has been reported from New Caledonia and Mel- 
bourne. * 

Epidemiology.—It is probably true that, once recognized in a 
district, pellagra is generally found to be much more common than was 
previously considered possible. It has long been noted that the number 
of patients fluctuates markedly from year to year. This may be ascribed 
mainly to dietetic factors. but also to the incidence of debilitating 
diseases which, as is now known, may prove determinative, such as 
ancylostomiasis, malaria, bilharziasis, tuberculosis, the steatorrhmas 
including sprue, amoebic and bacillary dysenteries and even syphilis. 
Chronic alcoholism, intestinal tuberculosis, chronic dysentery or opera- 
tion on the gastro-intestinal tract (gastrojejunostomy or colectomy) 
may so interfere with normal absorption as to produce secondary pella- 
gra (see p. 384). 

Tn countries with marked seasonal variations pellagra appears in an 

* For further information see Stannus H.S. (1986), Trop. Dts, Bull, 38, 729. 
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acute and epidemic form in the spring and autumn, the former being 
usually the more severe. In the southern hemisphere the reverse is the 
case. In the Northern United States, spring and autumn cyclical 
appearances are the rule, but in the South it: may appear at any season. 
It is probable, however, that climatic factors play but an indirect part 
in the etiology. 


Sex.—Both sexes are liable ; it may be that in different cases it may 
exhibit a distinct preference for one or other according to local occupa- 
tion. In the United States, however, it is distinctly more prevalent in 
women, where domestic work, pregnancy and lactation are considered 
determining factors. 


Age.—All ages may bo affected, but the majority of cases occur 
between 20 and 50. Infantile pellagra is now well recognized and has 
been considered a distinct variety. It has been reported especially 
from Italy, America, India, China, and E. Africa. 


Economic status.—Naturally-occurring pellagra is essentially a 
disease of the poor and indigent. It is primarily a disease of agricul- 
tural labourers; even in the heart of pellagrous districts the urban 
inhabitants escape. It has been pointed out that it is extremely in- 
frequent in the Jewish race. 


Etiology.—Since the days of Lombroso and Bellardini (1871) the 
occurrence of pellagra has been connected, for apparently cogent 
reasons, with the consumption of maize, usually diseased. It is a fact 
that pellagra diminished concurrently with improvement in the method 
of storing and preparing this cereal for human consumption. Hard 
physical labour is undoubtedly also a predisposing factor, emphasized 
by Wilson (1921). The implicit belief in maize as the sole etiological 
agent was rudely disturbed by the discovery of isolated cases in England 
and in N. Europe generally, where this cereal does not form the staple 
article of diet. 

W. i. Deeks and C. Funk in 1918 first definitely suggested that 
pellagra is a diet-deficiency disease. due to lack of certain vitamins, 
and the latter succeeded in isolating them from yeast and rice. The 
experiments of J. Goldberger and G. A. Wheeler in U.S.A. on ‘the 
experimental reproduction of this disease in humans supported this 
hypothesis. The pellagra which was extremely prevalent in Turkish 
prisoners in Egypt in 1919 was traced by the investigating commission 
to errors in metabolism due to a primary deficiency of biological protein. 

The next step was made by G. A. Wheeler and J. Goldberger, in 1922, 
who found that yeast was effective in the prevention and treatment of 
‘‘ black-tongue ”’ disease of dogs and also in human pellagra. Since then 
‘‘ black-tongue ” (or canine typhus) has been regarded as the analogue of 
the naturally-occurring disease in man. This gave rise to the hypo- 
thesis of a PP (pellagra-preventive) factor contained in yeast, liver and 
other foodstuffs. Shortly afterwards J. Goldberger and his colleagues 
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were able to identify the PP factor with a vitamin which differed from 
the antineuritic vitamin (aneurin or thiamin) in its distribution and 
heat stability. This has now been identified to a great extent with the 
vitamin B, complex (or nicotinic acid, nicotamide), mainly as the 
result of the work of Spies and his colleagues on the successful treat- 
ment of pellagra in man with this substance (see p. 385). 

Nicotinic acid (the PP factor, sometimes known as vitamin B, or in 
U.S.A. as vitamin G) is the carboxylic acid of pyridine, prepared by the 
oxidation of nicotine. The amide is known as nicotamide. Both these 
substances have been found to be essential in meat infusions necessary 
to the growth of bacteria, especially Staphylococcus pyogenes and the 
diphtheria bacillus. Both are capable of preventing and actually of 
curing black-tongue disease of dogs and other manifestations of pellagra 
in laboratory animals (C. A. Elvehjem et. al. 1987). The exact function 
of nicotinic acid in the human body is not yet clearly understood. It is 
known that nicotamide is part of the molecule of the co-enzyme which 
plays a part in carbohydrate metabolism. 

The richest sources of nicotinic acid under natural conditions are 
yeast, liver, kidneys, milk, eggs, and cheese. A colour test is described 
for its detection in urine which has been found negative in pellagrins, 
though positive in normals. 

The original vitamin B,, now known as riboflavin (or lactoflavin) 
is a yellow fluorescent pigment which is found in liver, eggs and milk and 
is responsible for the greenish-yellow fluorescence of whey. When iso- 
lated in a pure state it is a golden-brown solid (6-7 dimethyl-9-ribity] 
{d—1-ribityl] isolloxazine). 

Probably riboflavin is an enzyme concerned with oxidation processes 
in the body cells and, in bringing about metabolic changes, it acts in 
combination with phosphoric acid—in a process known as phosphoryla- 
txon—which is essential for the absorption of fats by the intestinal 
epithelium of the villi of the small intestine (see p. 858). It is now 
thought to be associated with angular stomatitis (cheilosis) of pellagra 
and associated diseases, with the seborrhoeic excrescences on the nose 
and the nasolabial folds in this disease (ariboflavinosis), with acne 
rosacea and rosacea interstitial keratitis. Riboflavin cannot be syn- 
thesized by the human organism. The rat anti-dermatitis factor (Bg) 
is now thought to be distinct from the PP factor. A pellagra-like disease 
in rats is caused by deprivation of this substance which is found 
especially in mammalian liver and in muscles of the salmon, herring 
and haddock. Another is now known as the chicken-pellagra factor. 

Pathology .—The essential pathological lesions of pellagra are difficult 
to observe on account of the frequency of complicating diseases, such as 
malaria, ancylostomiasis, chronic bacillary and ameebic dysenteries 
and occasionally intestinal tuberculosis. According to modern con- 
ception, all these should be regarded as predisposing factors. Great 
emaciation is constantly observed. The viscera show chronic degenera- 
tive changes, such as fatty infiltration, and characteristic deep pigmenta- 
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tion. The intestinal walls, especially the large intestine, are attenuated 
and diaphanous (see aso sprue, p. 848), the mucous membrane being 
inflamed and often ulcerated. The liver, spleen and heart are atrophied, 
the latter often wasting 2-8 ozs. and showing “ brown atrophy.’ Atro- 
phic changes in the suprarenals were also observed by the author 
during the last war (1916). 

The changes in the central nervous system are significant. There 
may be actual wasting of the brain substance, and the ventricles are 
distended. The lateral columns and crossed pyramidal tracts of the 
spinal cord are implicated. Perivascular pigmentation of the cerebrum 
and cerebellum and midbrain was noted by the author in autopsies in 
Egypt (1916). The anterior cornual cells are atrophied and pigmented. 
The posterior columns, however, do not entirely escape. The degenera- 
tive changes in the lateral columns are seen in the middle and lower 
thirds of the dorsal region. With all these changes the cerebrospinal 
fluid is normal, with no increase of the globulins. As an explanation 
of this Mott originally stated that there areno alterationsin themeninges, 
though the changes in the nerve cells resemble those of a chronic 
toxemia. The posterior spinal ganglia cells exhibit chromatolysis, 
disappearance of Nissl’s granules and chromatolysis of the cells of 
Clarke’s column. Similar changes, but of lesser degree, are seen in 
the Betz and Purkinje cells of the cortex. In short, the nerve lesions 
in pellagra point to a close relationship between beri-beri, Korsakoff’s 
syndrome, subacute combined degeneration of the cord and “‘ central 
neuritis’ (the last, described by H. H. Scott in Jamaica and more 
recently in Sierra Leone and Nigeria, is probably a pellagrous condition). 

Diagnosis and differential diagnosis.—Difficulty in diagnosis 
arises mostly in sporadic cases, and in ‘‘ secondary pellagra ’’ appearing 
in non-endemic areas, but when localized erythemata resembling 
exaggerated sunburn turn up in numbers, associated with digestive and 
nervous (mainly mental) manifestations, and especially when there is a 
seasonal recurrence, pellagra can hardly be confused with any other 
disease. 

Frequently the rash has at first been confused with some fungus 
infection of the skin, with lupus erythematosis, with acrodynia, syphilis, 
or some toxic dermatitis, or the glossitis, stomatitis and gastro-intestinal 
disturbances may closely resemble sprue (to which, as the sequel goes to 
show, they are closely related). 

The nervous manifestations may have to be differentiated from 
hysteria, melancholia, general paralysis of the insane and cerebral 
syphilis. As there are so many border-line cases, and in view of the 
fact that pellagrous manifestations may be engrafted upon those of 
sprue, idiopathic steatorrhoa, cceliac disease, beri-beri and occasionally 
associated with scurvy and chronic alcoholism, absolute diagnosis 
may be attended with considerable difficulty. It is becoming more 
and more recognized that multiple vitamin deficiencies in man are the 
rule rather than the exception. Davidson has pointed out with some 
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emphasis that, even if one clinical syndrome dominates the picture, 
multiple deficiencies are generally present. This applies to deficiency 
states conditioned directly by ingestion of insufficient diet, or indirectly 
by failure in digestion and absorption. 

The Plummer- Vinson syndrome, which has been described in middle- 
aged women, has many symptoms in common with pellagra. Pink 
disease in children, which is probably an avitaminosis, may also be 
mistaken for it, as may also lathyrism and ergotism. 

Under the name of “crazy pavement skin eruption,” L. Nicholls 
(1940) refers to a condition common in Ceylon, and indeed in all emacia- 
ted natives, especially in Indian seamen (personal observation). Des- 
eribed originally by C. D. Williams (1938) it is common in otherwise 
healthy children in Tanganyika (A. MacKenzie, 1941). There is a 
tendency to associate this lesion with pellagra. 

The diagnosis of pellagra rests mainly on the character of the clinical 
manifestations, reinforced by laboratory investigations such as those for 
achlorhydria, blood examination and more especially porphryins in the 
urine. In exceptional cases the diagnosis may have to be made by a 
process of exclusion. 


SYMPTOMATOLOGY 


Pellagra is a disease, as A. D. Bigland (1920) so aptly remarked, 
‘difficult to diagnose and often overlooked unless the possibility of its 
occurrence is kept in mind.” It has often been emphasized that in the 
endemic areas (L. J. Harris, 1989) the majority of cases never develop 
all the classical symptoms of the disease, so that more and more atten- 
tion is being directed to pellagral states ; “* pre-pellagra,” ‘ larval 
pellagra ’’ or the “‘ formes frustes’”’ of Stannus. 

Pellagra is usually drawn out ; it does not run a stereotyped course, 
but is liable to exacerbations and remissions. 

Prodromal .—tThe initial symptom may beacombination of psychical 
and digestive disturbances and recur for years in the absence of the 
typical dermatitis. Larval pellagra (or pre-pellagra) manifests itself 
by anorexia with dyspepsia, mental depression, often neurasthenia, 
constipation and occasional attacks of diarrhoea. A sore mouth with 
glossitis and angular stomatitis, the tongue being swollen with 
marginal indentations, is common (see p. 862) ; an atrophic condition of 
the lips (perléche) often may be an accompaniment. These tongues were 
first described by H. 8. Stannus in Nyasaland and about the same time 
by the author in Ceylon. Often there are eye clea err and lachryma- 
tion and maybe roughening of the skin on elbows and knees (phryno- 
derma). The disease process may be arrested at this stage or proceed to 
full development. 

Gastro-intestinal symptoms.—From the specialized standpoint 
of this work the digestive manifestations of pellagra, which have hither- 
to hardly received the attention they deserve, are of special interest. 
In the early stages the lower part of the abdomen and epigastric region 
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are rigid and painful. Usually there is gaseous diarrhcea and occasion- 
ally pale, fatty, fermenting stools resembling those of sprue (see p. 850). 
The association of manifest pellagra with this sprue-like diarrhoea has 
led to the consideration of a link between these apparently distinct 
diseases. This was noted by C. G. Manning (1909) who referred to 
pellagra in the West Indies as “ Psilosis pigmentosa.” 

Recent investigations have stressed the frequency of achlorhydria in 
at least 40 per cent. of these early cases and hypochlorhydria in the 
remainder which, as Stannus has pointed out, may possibly represent 
the initial feature of the pellagra-producing process and denote a 
preliminary gastritis. This fundamental resemblance between perni- 
cious anemia and pellagra has impressed itself on the minds of many 
observers. (On the other hand, it should be noted that chronic gastritis 
with resulting failure of gastric acid secretion and achylia gastrica is not 
uncommon in native races (de Langen), and yet pellagra is apparently 
ag rare amongst them as is pernicious ansemia.) 


Anzmia.—The anemia associated with pellagra is irregular in in- 
cidence, and no direct relationship can be established between its 
degree and the severity of the disease, nor between the occurrence of 
anemia, achylia or diarrhea (cf. also sprue). Not only is the degree, 
but also the type of anemia irregular; it may be slight, hypo- or 
hyperchromic and of varying colour indices. In this respect it has been 
pointed out that there are resemblances to sprue and also to the hypo- 
chromic anemia of Witts; but it has also heen shown by T. D. Spies 
and W. Payne (1988), and later by M. Salah (1985), that in pellagra in 
spite of the variations of the acidity curve, the ‘ intrinsic factor ’’ is 
being secreted by the stomach. 


Skin manifestations .—Pellagra dermatitis. Formerly most observers 
regarded the skin lesions as the earliest manifestations of the disease, 
but most probably they are symptomatic of the more advanced funda- 
mental disturbance. At first an erythema, which resembles a severe 
sunburn, is observed on those parts of the body exposed to the sun. The 
eruption 1s symmetrical and undoubtedly photosensitive ; usually the 
patches are irregular in outline and vary in intensity. They appear on 
the back of the hand and dorsum of the foot, then on forearms, legs, 
chest, face and neck and sometimes on the scrotum and female genitalia. 
The affected areas are swollen and tender and the seat of burning and 
itching sensations. Sometimes petechis are seen and, more rarely, 
bulle or blebs with clear or blood-stained contents. The eruption 
usually lasts a fortnight and is followed by desquamation which leaves 
the skin rough and thickened and usually permanently stained a sepia 
colour. This is especially noticeable on the back of the hand and is 
usually evident at the base of the neck like a rosary ; hence it is generally 
known as ‘‘ Casal’s necklace.” The acute stage usually lasts fourteen 
days; after two to three months the main symptoms abate and, 
although the affected skin areas remain dark and rough, the disease 
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process appears to be arrested, but the following spring the dermatitis 
re-appears In an exacerbated form and for several years it may recur 
with increasing severity. 

There is wasting of the smaller muscles of the hands and wrinkling 
of the skin, which give the appearance of “ washerwomen’s fingers.”’ 

One of the most constant subjective symptoms is “ burning pain” 
and tingling in the hands and soles of the feet ; these are probably the 
same as those felt elsewhere in the skin and comparable with the lesions 
in the mouth and tongue. 

Obstruction to the sebaceous ducts on the nose and ale nasi produce 
a peculiar sulphur-flaked appearance of the skin which varies in different 
races, and it is to this that Stannus has applied the term “ folliculitis.” 

(Qidema is usually present; it may be universal, as in nutritional 
cedema, and was common in the series observed by the author and A. D. 
Bigland in Kgypt (1920). It is found especially in the lower extremities, 
and is then reminiscent of a similar cedema in cardiac beriberi. 


Nervous symptoms.—Implication of the nervous system manifests 
itself hy tremor of the tongue and face muscles, by exaggerated reflexes 
and often by mud-dorsal spinal tenderness. Muscular cramps are 
common. The patient is the victim of either insomnia or uncontroll- 
able somnolence. He is conscious also of great weakness, especially of 
the lower extremities. Chvostek’s sign is usually present. Depression 
develops into melancholia, maybe with maniacal interludes, with a 
tendency to suicide. Finally the pellagrin becomes emaciated, paralysed 
completely demented and bed-ridden and generally dies from diarrhea, 
urinary incontinence, exhaustion or intercurrent disease. 


Urine.—In recent years much interest has been centred 1n the urine, 
which is usually alkaline ; it may also contain tube casts, albumin, and, 
usually, indican. There is generally coproporphyrinuria and, as empha- 
sized by W. Beckh and P. Ellinger (1987), this is especially noticeable in 
the alcoholic variety. Furthermore, T. D. Spies, Y. Sasaki and E. Cross 
(1988) have shown that the amount of porphyrin in the urine is directly 
proportional to the nicotinic acid intake. The derivation of this por- 
phyrin is a matter of debate. As pointed out by L. Rau (1940), there 
are cases of congenital porphyrinuria with photosensitive skin lesions 
not connected with pellagra. Porphyrinuria may be referred to hyper- 
sensitivity to nitro- and amino-bodies produced by the intestinal, 
dysfunction, or possibly associated with increased destruction of blood 
pigments. 


Infantile pellagra.—Recently much has been written about 
pellagra in children, and some of these indefinite clinical states have 
been designated ‘‘ pellagroid.”” There appears to be no reason for this 
artificial subdivision. The clinical appearances may, however, be so 
divergent that their nature may be overlooked, especially in native 
Traces. 
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These children are vexatious and irritable ; the skin and hair tend to 
lose their normal colour and sheen. There are usually gastro-intestinal 
symptoms with diarrhoea and transient cedema of the hands and face. 
After ten days pigmented patches of dermatitis appear around the 
ankles, knees, wrists and elbows, especially (it has been emphasized) at 
the points of irritation or of pressure. Trowell described infantile 
pellagra as a syndrome whose principal signs are oedema, dermatitis 
and diarrhoea in infants; it has been known as “ William’s Disease ”’ 
(Kwashiorkor, W. Africa); nutritional cedema with pellagra; Cule- 
brilla (ringworm disease) in Mexico;  pellagroid-beriberi (Cuba) ; 
Cachexra hydrique infantile troprcale (Salvador) ; oedema of avitaminosis 
(Costa Rica). It occurs as an endemic disease. Sporadic cases have 
been noted in U.S.A., China and under war conditionsin Europe. Acute 
pellagra is commonly associated with nutritional cedema and decreased 
serum albumin, as in cases described by Bigland (1920). The skin con- 
dition closely resembles skin lesions seen in pellagrin negro infants in 
America. There is no evidence to suggest beriberi as a common cause of 
the cedema while it does not improve after injections of crystalline B, 
(aneurin). Three out of seven cases make a good recovery on nicotinic 
acid. 


‘‘Pellagra typhus.’’—In this acute and fulminating form there 
is high pyrexia, prostration, muttering delirium, pronounced nervous 
tremors, generalized rigidity and not infrequently epilepti-form con- 
vulsions. Death may take place in as short a period as three weeks. 


Pellagra due to voluntarily restricted diet.—A number of 
authentic instances have been recorded and cullected by Stannus. They 
are most interesting as proving that the disease can be produced by 
withholding the extrinsic factor, or factors, from the diet. All cases 
have arisen in faddists following some cult, who for some health reasons 
have adopted an unbalanced diet, or 1t may be a ketogenic diet under 
medical direction. There is a striking similarity between cause and 
effect in all those cases described by W. H. Mook and BR. 8S. Weiss (1925), 
P. §. Carley (1928), S. A. Munford (1980), R. H. Guthrie (1980), N. P. 
Walker and G. A. Wheeler (1981) and J. KE. Holst (1985). 


Secondary pellagra is now generally acknowledged to be a definite 
clinical entity. In all its manifestations pellagra is connected with 
some organic lesion of the gastro-intestinal tract. The following is a 
list :--cesophageal stricture, carcinoma of stomach, carcinoma of the 
alimentary tract, especially of the transverse and descending colons, 
ulceration of colon, pyloric ulcer and stenosis after operation for gastric 
ulcer, duodenal feeding, carcinoma of head of pancreas and of ileum, 
stricture of jejunum, tuberculous enterocolitis, stricture of rectum 
(lymphogranuloma inguinale), polyposis, rectovaginal fistula, multi- 
lobular cirrhosis of the liver and diaphragmatic hernia. 
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Alcoholic pellagra.—In the northern portion of the United States 
alcoholic pellagra has been recognized as not uncommon. The term 
‘alcoholic pseudo-pellagra ’’ has now been abandoned. The pellagra 
syndrome may be secondary, through disturbance of normal digestion 
by alcohol, or it may be due to difficulties in feeding. Isolated alcoholic 
cases have been recognized also in Berlin, Austria and in France. E. R. 
Maloney has published a series of twenty-one cases. Symptoms ap- 
peared within two to six weeks after drinking crude whisky with little 
more than a plate of soup a day. Two had delirium tremens. The 
pellagrous rash appears on the hands and face, but never on the feet. 


Pellagra in the insane.—Naturally-occurring pellagra may lead 
to insanity or, conversely, those insane from other causes appear to be 
specially liable to pellagra. This distinction has not been recognized as 
much as it should be, and 8. R. Roberts (1929) estimates that 10 per 
cent. of the insane are apt to develop pellagra. This is now accepted in 
the United States where Goldberger found that in certain asylums the 
number of lunatics developing pellagra each year was a constant pro- 
portion of the total. In England pellagra is not uncommon in lunatic ° 
asylums. G. A. Watson (1928). in a report from the Lancashire County 
Mental Hospitals, stated that, though in some cases the disease was 
present on admission, in the majority it appeared after six months’ 
to several years’ residence. 


TREATMENT OF PELLAGRA 


It is generally conceded that great advances have been made in 
recent years in the treatment of pellagra. These have been so important 
as to have far-reaching repercussions in many directions. Goldberger 
and Wheeler first noted that great improvement took place in what was 
formerly regarded as the most intractable stages of this disease—the 
dermatitis and nervous lesions—when the patients were fed on a diet 
rich in proteins and vitamins. Liver and yeast were regarded as 
particularly specific, especially the extract of yeast known as “ marmite.” 

Then in 1987 C. A. Elehjem, R. J. Madden, F. M. Strong and D. V. 
Wooley reported the cure of black tongue in dogs with nicotamide 
obtained from yeast. Later T. D. Spies, C. Cooper and M. A. Blanken- 
horn (1988) recorded successful treatment of human cases with nico- 
tinic acid in large doses (40-80 mgm. by injection, or 200-1,500 mgm. 
by mouth) within twenty-four hours. Shortly afterwards there followed 
similar favourable reports by P. J. Fouts, O. M. Helmer, 8. Lipowsky 
and T. H. Jukes (1987) on alcoholic pellagra. T. D. Spies, W. B. Bean, 
and R. E. Stone (1988) found, in 4 series of 78 cases of endemic and 99 
subclinical pellagra, not a single case which did not respond almost 
immediately to nicotinic acid therapy. T. D. Spies, C. D. Aring, J. 
Gelperin and W. B. Bean (1988) had similar results in 60 cases with 
acute mental disturbances and intestinal manifestations, even within 
as short a period as ten hours with daily doses of 500-1,000 mgm. of 
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nicotinic acid hy the mouth ; occasionally 100 mgm. were given intra- 
venously. 

These favourable American results have been confirmed in Egyptian 
pellagra by A. C. Alport, P. Ghalioungui and G. Hanna, by P. Ellinger, 
A. Hassan and M. M. Taha (1987) and others. They find that, on the 
whole, the glossitis and aphthous stomatitis are most promptly affected 
and ulceration disappears in four days, with return of the taste sense. 
The skin lesions were similarly affected. More recently it has been 
reported that ptyalism, Vincent’s spirochetal infection of the oral 
cavitv and coproporphyrinuria were similarly improved. 

The present evidence is therefore that nicotinic acid cures pellagra 
and also the parallel avitaminosis of dogs and pigs, and it may be that 
the virtue formerly ascribed to liver extracts in these conditions may be 
due to their nicotinic acid content. 

In normal individuals (not suffering from avitaminosis) nicotinic 
acid produces w histamine effect—increased warmth and tingling—in 
the face and neck, but occasionally nausea, vomiting and abdominal 
cramps. It is essential that nicotinic acid treatment should be reinforced 
by a liberal protein diet and maintained for several months. The 
minimal dose of nicotinic acid is 150 mgm. a day, but in severe cases 800 
mgm. or even 1,000 mgm. may be necessary. 

In cases with severe intestinal disturbance, where the nicotinic acid 
may not be absorbed, the injection of a suitable soluble preparation is 
indicated. Coramine (diethylamide of nicotinic acid) which has long 
been used as a cardiac stimulant (2-5 c¢.c. solution up to 20-50 c.c.) 
appears to be equally efficacious. C. E. Bills, F. G. McDonald and T. D. 
Spies (1989) find that Pyrazine 2-8 dicarboxylic and Pyrazine mono 
carboxylic acids also possess formidable antipellagrous properties. 
Moreover, R. W. Vilter and T. D. Spies (1989) have also shown that 
quinolinic acid (2-3--dicarboxylic acid of pyridine), which is the homo- 
logue of the above, also cures the acute glossitis. 


CHAPTER XXI 


SPRUE AND HILL DIARRHEA 


Synonyms.—Psilosis; Aphthe tropice (German); Athrepsie 
coloniale atrophique (French). 


The term “ sprue’’ has long been used in the Netherland Indies as 
indicating some form of chronic diarrhoea. It was first introduced to 
English medical literature by Manson when he anglicized the Dutch 
“ Spruw ”’ (as used by Van der Burg) into sprue. It should be mentioned 
that an aphthous stomatitis, which is frequently seen in badly-nourished 
children and women and which was popularly known in Holland as 
‘“spruw,’ has no apparent relation to tropical sprue. 

Many are the names which from time to time have been bestowed on 
tropical sprue :—Aphthoides chronica; impetigo primarum viarum 
(Hillary 1766); Indische spruw—aphthe tropice (Van der Burg) ; 
psilosis lingus vel mucose intestini (Thin 1897) ; cachexia aphthosa, 
stomatitis intertropica, and aphthe orientalis. It was known to the 
older generation of Indian physicians as white flux, white purging, 
white chronic diarrhoea, scorbutic diarrhea, or chronic enteritis of 
Indo-China. In Ceylon it is still popularly termed ‘“‘ sore mouth ;’’ in 
Malaya ‘‘ Singapore sore mouth.” 


Definition.—The name sprue is given to a tropical and subtropical 
disease which manifests itself by catarrhal inflammation of the whole 
or part of the intestinal tract. It is distinguished by a chronic diarrhoea 
with passage of large, pale, gaseous stools, together with a peculiar 
inflammation of the tongue, mouth, and cesophagus, progressive 
emaciation, and, finally, marked anemia of the pernicious type. 

Although pre-eminently a disease of warm climates, symptoms may 
arise for the first time in England or any part of the Northern hemi- 
sphere in persons who have previously resided in the tropics. 


History.—Although sprue was recognized as a distinct disease 
and given a great variety of names by the earlier physicians who 
practised in India and the Dutch East Indies, the first accurate des- 
eription is undoubtedly that given by Vincent Ketelaer in 1669, m 
a work which was reprinted several times. In Observations on the 
Changes of Air and concomitant epidemical diseases in the Island of 
Barbados, an account of what appears to be sprue is given in detail by 
Hillary in 1766. The name “ sprue ” was first applied in descriptions 
written independently by Van der Burg in Java and Manson in Amoy, 
China, in 1880. 
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After the occupation of Annam, the French referred to sprue as 
‘‘ entero-colite endémique de Cochin-Chine”’ and the writings of 
Berenger-Feraud, Kelsch and Kiener convey the impression that sprue 
should be regarded as a sequel to some form of dysentery. 

In 1897 G. Thin published “‘ Psilosis or Sprue,” containing a summary 
of the then existing knowledge, in which he illustrated various lesions 
of the sprue tongue and gave an accurate description of treatment by 
milk or fruit diet. In 1906 there appeared a valuable summary of know- 
ledge by A. G. Rademaker, and in 1908 a monograph appeared from 
the pen of W. Carnegie Brown. 


Etiology. Predisposing causes.—Although there are strong reasons 
for regarding sprue as a disease sut generis, yet there is a considerable 
amount of evidence that other well-known and specific infections of the 
alimentary tract may predispose toits development. Of these, amcebic 
and bacillary dysentery take the first place, though the evidence that 
these are necessarily precursors of sprue is not convincing. In a series of 
two hundred cases in which this point was investigated by the author, a 
previous history of intestinal infection was found in 40.5 per cent., and 
amoebic dysentery in 82 per cent.” 

Sometimes sprue and ameebic dysentery co-exist in the same patient, 
as in the following instances :— 


A very severe case was seen in a man forty-five years of age who had 
lost 76 lb. and weighed only 120 1b. The general appearance of the patient, 
with sore tongue, emaciation, and large frothy stools, was typical of sprue, 
and in addition blood and mucus containing active H. histolytica were found 
in the stools. Onemetine and quinoxy] treatment, he made a most remarkable 
recovery, and regained 44 lb. in seven weeks. He was still in good health 
six years after his recovery. 

An officer returned from Iraq in 1920, and suffered from amoebic dysentery 
with characteristic amcebs and cysts in the stools. While under observation, 
he had an attack of hepatic amebiasis with a temperature of 103° F. Ten 
days after the subsidence of these symptoms, typical sprue developed, with a 
sore tongue. For this he was treated on dietetic lines and made a good 
recovery. Since that time he has suffered from a sprue relapse after twenty 
years of apparent good health. 

There is no doubt, also, that the affection known in India as ”’ hill 
diarrhoea ‘‘ (p. 402) may mark the onset of true sprue. In the author's 
series of two hundred consecutive cases there are five in which the 
dramatic onset of hill diarrhoea merged gradually into sprue :— 

An officer aged fifty-six had spent thirty-six years in India. In 1917, on 
the North-Western Frontier, he had recurrent attacks of hill diarrhoa which 
ceased after persisting for four months. Three years later, in 1920, true 
sprue symptoms with typical mouth and tongue lesions commenced. When 
seen in 1926, six years later, he was a typical case of sprue. 

A man aged fifty had spent twenty-one years on the railways in Burma. 

* Whether these are in excess of the normal incidence of amosbiasis in tropical 
residents is a moot point. From such investigations as the author has been able to under- 
take, it is about the average. 
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While on a hill station in 1923, he suffered from hill diarrhea. In 1924, 
true sprue symptoms began and ran a very rapid course. He was admitted 
to hospital in London in April, 1925, and died three and a half days later 
from typical sprue anzmia. 


Unhealthy surroundings—There exists a popular idea in Ceylon and 
in the Far East generally that sprue originates only in those houses 
which have been attacked by dry rot. These are notoriously unhealthy 
and the inhabitants liable to catarrh of the nose, air-passages, and 
intestinal tract. The soft timbers are invaded by white ants, or termites, 
and the feces of these insects give rise to a fine dust which permeates 
the atmosphere. The author investigated this problem during his 
work in Ceylon in 1912-14, but concluded that there was not sufficient 
evidence to connect the dry rot with the regional incidence of the 
disease in that island. The subject has been revived by F. P. Jepson 
(1983), who has brought forward further evidence of the apparent con- 
nexion between the activities of dry-wood-inhabiting termites and the 
incidence of sprue, but there the matter ends, because the author has 
investigated many cases in seamen where the disease has originated 
on ship-board and in other places where nothing of the sort can occur, 

Micro-organisms.—For the last thirty years search has been made 
for some micro-organism which might be the causative factor of the 
disease. Most theories have centred round the possibility of the 
infection of the intestinal tract by a yeast fungus. In 1901 a yeast 
was described by Kohlbriigge as the possible cause. 

Kohlbriigge (1901) found in the intestinal mucus, in the lymphoid patches 
of the intestinal canal, and in the epithelial covering of the tongue and 
oesophagus, large numbers of yeast cells resembling Oidium albicans, and these 
organisms were demonstrable in the feces of sprue patients. 

In Ceylon (1913) the author found that yeasts could be cultivated from the 
majority of sprue stools and saliva, and that in the acute, as well as in the 
terminal stages of sprue, they are the most prevalent organisms in the tongue 
lesiqns and in the stools. By using all the methods of differentiation then 
known, he was unable to separate the yeast found in sprue from Oidium 
albicans as a distinct pathogenic species. 


The prolonged researches of B. K. Ashford into the possibility of 
special species of yeast fungus being the causative factor have been 
inconclusive. 

Biochemical investigations and their significance, which will be 
described later, have suggested to N. H. Fairley and others that the 
phenomena of sprue can best be explained in terms of a metabolic 
breakdown of the gastro-intestinal tract, characterized by defective ab- 
sorption in the small intestine in some way connected with defective 
secretion of Castle’s intrinsic factor by the pyloric or Brinner’s glands. 
It may well be that the process is somewhat similar to that which 
occurs in hill diarrhoea under conditions of low barometric pressure and 
high humidity. 

Dietetic deficiency theory.—R. McCarrison suggested that sprue might 
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be a diet-deficiency disease. In 1908 Carnegie Brown made the observa- 
tion that in endemic regions native races are subject to beriberi, and 
Europeans to sprue, and Elders (1917) postulated that sprue was a 
deficiency disease. L. Nicholls (1919) supported this hypothesis, and 
considered that a predisposing dietetic factor was important in the 
pathogenesis, but that the essential mechanism was a lowered resistance 
followed by infection. Castle, Heath, and Strauss (1981), and Castle 
and Rhoads (1982) appear to have confirmed that deficient diets fre- 
quently antedate the onset of clinical sprue. 

The author’s theorves.—Tropical sprue appears to have a definite 
geographical distribution and throughout its range it appears that the 
newcomer (1.e., the European) is attacked while the indigenous natives 
for the most part escape ; sprue, moreover, appears to have an incuba- 
tion period ; that is to say, its manifestations do not unfold themselves 
until after three to six months’ residence in the endemic area. This 
might suggest some specific communicable infection but, on the other 
hand, it is difficult to reconcile this theory with all observed facts: for 
instance, the well-established observation that the disease may com- 
mence in individuals who have quitted the endemic area and have 
lived in Europe for twenty-five or even thirty years. It does not, more- 
over, explain the prolonged latent or quiescent periods. 

The clinical phenomena do certainly suggest a specific inflammation 
ranging throughout the intestinal tract and affecting the processes of 
assimilation ; but biochemical researches indicate an affinity, or link, 
with other allied diseases, such as idiopathic steatorrhcea, cceliac 
disease, pellagra and pernicious anemia. 

In order that a proper conception should be obtained of the many 
factors possibly involved in the production of the sprue syndrome it 18 
necessary to append a statement of the facts which have led up to the 
present attitude of mind. 

In addition to the vitamins which have already been referred to 
(p. 329) other factors have to be taken into consideration. 

Extrinsic and intrinsic factors—In order that normal hxemopoiesis 
may take place in the bone marrow it is necessary that it should be 
supplied with the hematinic or P.A. factor, which is probably stored in, 
the liver and in turn is produced by the interaction of an intrinsic 
factor normally present in gastric juice with an extrinsic factor. The 
latter is present in food and is closely related to vitamin B,, but L. J. 
Harris states that, though it has a distribution and heat-stability 
remarkably like that of the vitamin-complex, it is distinct from ribo- 
flavin and nicotinic acid. 

The extrinsic factor is contained in yeast preparations such as mar- 
mite, which is efficient in the treatment of the megalocytic hyper- 
chromic anemias of tropical sprue and idiopathic steatorrhoa, but 
ineffective in the similar anemia of pernicious anemia, so that it has 
been suggested that the anwmias which react to marmite and other 
yeast preparations are due to lack of the extrinsic factor. In this 
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connexion Miller and Rhoads have produced pernicious anemia in 
pigs, charaterized by megalocytic anemia, lesions of the buccal mucosa, 
achlorhydria and absence of the intrinsic factor in the gastric juice, on 
a diet which produces black tongue (or pellagra) in dogs, and were able 
to cure them by oral and parenteral administration of liver extract. 

The intrinsic factor of Castle contained in the normal gastric juice of 
man 1s thought to be in the nature of an enzyme. Meulengracht (1985) 
has shown that, in the pig’s stomach at any rate it is secreted by the 
pyloric gastric glands and the Brunner glands of the duodenum. 

The response of glossitis and stowatitis of ritamin B, deficiencies to 
nicotinic acid and riboflavin.—The clinical appearances of the pellagrous 
tongue with marginal excoriations at the angles of the mouth are the 
same in the naturally occurring, diet-produced disease and in secondary 
alcoholic cases described by Spies, Bean and Stone (1988). There 
appear to be no features which serve to differentiate it from a disease 
known as endenuc glossitrs in the absence of other accompaniments of 
pellagra, described by the writer in Ceylon (Bahr, 1915) and later by 
Nicholls and Nimalsuriya. A similar glossitis has been found in ill- 
nourished peoples in Palestine, Central Atrica, India, China, West 
Indies and south United States. 

It has now become widely recognized that this form of nutritional 
glossitis and stomatitis is amenable to meotinie acid and riboflavin 
therapy. It is probably a pre-pellagrous condition or “ Jarval pellagra ”’ 
comparable with the similar state in sprue, which should henee- 
forward be known as presprue or “ larval sprue” (see p. 881). The 
author beheves that avitaminosis B, glossitis is not solely confined to 
those countries in which nutritional defects are universal and obvious, 
but may also be encountered in Great Britain. It 1s, for instance, by no 
means uncommon in patients suffering from intestinal disturbances 
and undergoing dietetic restrictions under medical direction, and these 
cases are rapidly cured by nicotinic acid and riboflavin. 

The connection between the glossitis and aneemva of pernicious anemia, 
tropwal sprue and other steatorrhwas and pellagra.—The glossitis which 
accompanied pernicious anemia closely resembles that of tropical sprue 
and pellagra. According to Wilkinson, Castle and Minot (1986), sore- 
ness of the tongue is found in 61 per cent. of pernicious aneemia cases, 
which approximates to the figure of 75 per cent. of the incidence of 
glossitis in tropical sprue. Certain cases of pernicious anemia closely 
resemble tropical sprue. The characteristics of the anemia are prac- 
tically identical ; moreover, achlorhydria and achylia gastrica, which 
are cardinal features of pernicious anemia, do not always afford an 
absolutely reliable means of differentiation, for they may not be un- 
common in tropical sprue. But in the latter the absence or otherwise of 
acid in the gastric juice does not seem to affect the subsequent course of 
the disease. Therefore, in sprue the acidity of the gastric Juice cannot 
be correlated to the absence of the intrinsic factor. But in pernicious 
anemia this dysfunction is complete and permanent, necessitating con- 
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tinuous replacement of the intrinsic factor to maintain health ; in 
tropical sprue it is apparently temporary, so that complete cure is 
frequently observed without continuous replacement. 

It is generally accepted that the cells of the stomach and duodenum 
in pernicious anemia may, though apparently intact, fail in their 
physiological functions and it is possible that a similar process may 
take place in tracts of the small intestine in tropical sprue. 

The geographical distribution of pernicious anemia in relation to that 
of tropical sprue appears to suggest the nature and etiology of these 
diseases. Pernicious anemia is extremely rare, if not absent, in indi- 
genous natives. De Langen and Lichtenstein (1986) have stated that in 
Java they have never found a case. Davidson and Gulland assert that 
pernicious anemia is never seen in full-blooded negroes and, according 
to the author's experiences, the disease is rare in Kuropeans in the tropics. 

The curative effect of nicotinic acid and riboflavin therapy upon the 
glossitis and stomatitis of pernicious anemia is comparable to that 
observed in sprue and pellagra (see pp. 885). There appears, therefore, 
to be some justification for pursuing the correlation of this group of 
diseases still further and for considering a close connexion between 
pellagra and sprue. Both may occur together in the same patient, as 
C. G. Manning (1909) originally suggested. 

As far as is known, the geographical distribution of idiopathic 
steatorrhvea corresponds to that of pernicious anemia and is mostly in 
the northern hemisphere. This disease is also characterized by glossitis, 
which is similar to that of sprue and is also amenable to nicotinic 
acid therapy, though other manifestations do not respond so favourably 
as in tropical sprue. 

There appear to be some valid grounds at present for assuming 
some interconnecting link or common factor bridging the clinical 
appearances which separate this group of diseases: pellagra, pernicious 
angmia, tropical sprue and other steatorrheas. It is possible that the 
glossitis is non-specific and common to this group and, as it has been 
shown to be due to a deficiency, it is justifiable to postulate that this 
common factor is vitamin B,. There are now solid clinical, biochemical, 
pathological and comparative grounds for believing that in tropical sprue 
and the allied steatorrhoeas the essential lesion lies in the small intestine, 
and this idea has been fostered and stimulated by the suggestions of 
Bennett and Hardwick, who have shown that the sprue syndrome is 
none other than the result of ‘‘ chronic jejuno-ileal insufficiency,” and 
thus it may be evoked by a number of diverse surgical and medical 
conditions. (Fig. 59). 

The main argument in this direction lies in observations made on 
gastro-jejuno-colic fistula which reproduces the main clinical and bio- 
chemical manifestations of tropical sprue; the same effects may oc- 
casionally be observed as the result of ill-functioning gastro-jejunostomy 
with short circuit. Other well-marked diseases of the small intestine 
which may also produce the same end-results are ulceration of the ileum, 


344 DYSENTERIC DISORDERS 


blockage of the chyle vessels, as in lymphadenoma, tabes mesenterica 
or sarcoma of the mesenteric glands. 

It therefore appears justifiable to attempt to fit in these scattered 
observations in the light of recent developments and to postulate, on 
the basis of clinically-observed results of surgical interference upon the 
gastro-intestinal tract, that the essential lesion involves a particular 
part of the gastro-intestinal tract. 

These views have recently received remarkable confirmation from a 
publication by N. Markoff, wherein it is stated that in two cases in 
Switzerland typical sprue-syndrome supervened six months after 1.5 m. 
of ileum had been removed (ileocecal resection with ileo-transverse 
colostomy). 

It is therefore inferred that the main signs and symptoms of sprue 
may be due to deficient absorption of vitamin B, (nicotinic acid) and 
this appears to be borne out by the results of treatment (p. 888). As 
has been pointed out, in pellagra the symptoms may be produced, not 
so much by the lack of vitamin B, as by the failure to absorb it (J. R. 
Marrack). On the other hand, there are other vital physiological con- 
siderations which have recently come to light and which have a bearing 
on this problem. The presence of vitamin B, may be necessary for the 
proper absorption of fats by the villi (p. 850), or again, nicotinic acid 
therapy may act by producing a histamine effect and consequent 
increased flow of gastric and intestinal secretions, or it may be the 
direct action of histamine upon the villus. There are also Verzar’s 
important observations upon adrenalin inefficiency in the production 
of steatorrhoea (see p. 358). 


Geographical distribution.—Tropical sprie is pre-eminently a 
disease of the European, and is therefore found most widely distributed 
in those tropical localities where most Europeans congregate. It is 
essentially a disease of India and the Far Kast, though comparatively 
common in non-tropical regions. The continent of Africa, especially the 
tropical region, has afforded very few authentic cases, but in 1928 the 
author described an indigenous case in a young European from‘ Nyasa- 
land. The explanation of this apparent anomaly of the distribution of 
sprue 1s not at present forthcoming. It seems certain that no known 
tropical disease can be the only predisposing cause. 

In Asia, sprue occurs in India, Burma, Siam, the Malay States, the 
Straits Settlements, Cochin-China, China, Japan, Java, Sumatra, 
Celebes, Macassar, Borneo, Ceylon, and the Philippines, and the author 
has treated two cases from Mauritius. It has been recorded from 
Queensland, and the Northern Territories of Australia, and a few cases 
have been reported from Fiji. Sprue has been found'in Russian 
Turkestan, Palestine, Mecca, Iraq, Egypt, and Malta. In the New 
World it is seen in the southern United States and is common in the 
island of Porto Rico ; less so in Haiti and other West Indian islands ; 
it has been reported from Mexico, Costa Rica, Panama, Venezuela, and 
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northern Brazil, and appears to be comparatively common in Dutch 
and British Guiana. 


Recently, much interest has been aroused by the recognition of a 
sprue-like disease in Denmark and Scandinavia generally, which has 
been designated by Thaysen (1982) ‘‘ non-tropical sprue ” (see p. 847) 
which appears to be closely connected with tropical sprue. 


Sprue cases seen in native races——Van der Burg (1880) recognized 
sprue in Javanese, Malays, and negroes; he considered the lighter- 
coloured Chinese to be more frequently attacked than members of the 
darker-skinned races, but only after prolonged residence in an endemic 
area. He mentioned that after thirty years’ residence in Java he had 
only heen able to recognize thirty-two cases in natives. 


Jeffreys and Maxwell, in “ The Diseases of China,” described a 
typical case of the disease in a Chinaman, and Ashford (1918) in natives 
of Porto Rico and the Antilles. 


During the author’s work in Ceylon in 1912-14 notes were collected 
of eleven definitely diagnosed cases in natives. Five were recognized 
immediately before death. It was established that the disease occurred, 
though rarely, in members of several races—in Moors, Sinhalese, 
Indians, and Tamils who had been bred and reared in Ceylon. During 
the last twenty-one vears in Jiondon five cases have been seen and 
treated, mostly in the educated and cultured class of Indians. The 
author has never seen sprue in any member of the negro race. 


In June, 1929, an Indian lady aged forty was seen; she had suffered from 
sprue symptoms for twelve years. She presented then a typical picture of 
the disease, with severe anzemia, emaciation, distended abdomen, sore tongue, 
and typical stools, together with oedema of the feet. Admitted to hospital, 
she was treated with success by high-protein dietary and liver injections. 
Seen again in May, 1937, she appeared to be in excellent health, having 
gained in all 63 lb. in weight: 

In May, 1925, a prominent Indian of twenty-three years of age was seen 
and treated. He had contracted the disease in the neighbourhood of Bombay 
in 1924, and had been steadily losing weight, then weighing only six stone. 
The diarrhea, anemia, sore tongue, and stools were all typical. He was by 
no means an easy man to diet or to treat, but despite many difficulties, he had 
made a good recovery by September of that year. Seen again six years later, 
in 1931, the author was able to verify that he had made a permanent and 
good recovery, though he had been back to India in the interval. He then 
showed no signs whatever of anemia or sprue, and his weight had 
increased to 9 stone 1 Ib., or by 43 Ib. 

In hospital practice the author has had experience of two cases of undoubted 
sprue in native seamen from the P. and O. Line. The first was seen in 1922, 
is a Lascar of twenty-five years ofage. He had the typical tongue, diarrhea, 
and emaciation, with anemia, and had been previously diagnosed as a case of 
scurvy. Under appropriate treatment his weight increased by 10 Ib. in 
five weeks. The second was also a Lascar, aged thirty, who was seen in 
January, 1935. In this case also all signs and symptoms were typical of 
sprue and abated on appropriate dietetic treatment. 
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Epidemiology and endemiology.—The epidemiological facts so 
far collected go to show that sprue is a regional, as opposed to a climatic 
disease, for it is known in localities as climatically distinct as Java and 
Tientsin in central China. Atmospheric temperature alone does not 
seem to influence its incidence, for it may originate in high altitudes in 
Ceylon, and in the Himalayas above 6,000 feet, where the climate 
resembles that of Europe. Its occasional occurrence in central Arabia, 
where the atmosphere is essentially a very dry one, runs counter to 
the view that a damp climate is a necessary factor in its causation. 
On the whole, tropical sprue appears to extend for twenty degrees 
further north than it does south of the Equator (7.e. 40°N, and 20°S.). 

Incidence of the disease in rts endemrc zones.—Sprue is more likely to 
attack the lighter-skinned races—Europeans first, Chinese and Japanese 
second, Malays third, dark-skinned Hindus and Tamils very rarely ; 
in the highly pigmented negroes it appears to be excessively rare. On 
the whole, too, it may be said that the more highly civilized peoples are 
attacked more than those less sophisticated. The disease is apt to 
occur in one or more members of the same family; the author has 
recorded instances of sprue in both husband and wife. Moreover, there 
is a tendency for it to occur more commonly in one particular house, the 
terms “ sprue houses ”’ or “ sprue bungalows " being applied in Ceylon. 

As a rule, sprue attacks those of middle age, especially Kuropeans 
who have heen resident for several years in the endemic zone of the 
disease. Among them, when the numbers of both sexes are equal, the 
female appears to be slightly more liable than the male. The author is 
convinced that the disease rarely vecurs in small children ; he has seen 
only two instances of sprue under twenty years of age, in boys of thirteen 
and eighteen respectively. In 1988 R. H. Miller demonstrated at the 
Royal Society of Medicine an undoubted case of sprue in a boy of 114 
years of age from Ceylon. 

Another peculiarity of sprue is its latency. Whatever the cause may 
be, 1t can remain latent in the body, without provoking any symptoms, 
for as long as fourteen to thirty-seven years. Sometimes it mani- 
fests itself after so long a period that the practitioner is at a loss to 
associate the train of symptoms with previous residence in the tropics. 
Two instances may be cited :— 

A medical practitioner, aged seventy-two, returned to England after thirty 
years’ residence in China. Symptoms commenced when he had been in 
England fourteen years. Typical ulceration of the tongue and mouth, with 
diarrhoea of persistent type, very marked anemia, excessive loss of weight, 
and dry inelastic skin were noted. Recovery was complete after blood- 
transfusion and dietetic treatment. 

In 1927 the author was consulted by a lady of fifty-seven who had lived in 
India continuously up to the age of thirty-seven. The disease manifested 
itself in the classical manner by severe early morning diarrhoea with copious 
frothy, offensive stools; tongue symptoms and dysphagia appeared later. 
She died of sprue eight years after the onset of symptoms. Others have 
been encountered where the interval was 25, 30 and 37 years. 
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There has been some doubt concerning the length of time which 
must elapse, after residence in the tropics, before the development of 
sprue symptoms. Formerly it was thought to be a period of vears, 
but evidence has been collected which shows that it may be as short 
a time as three months, for visitors to Ceylon and India and the 
Dutch Kast Indies, who have been there for only a few months during 
the winter season, and who have never previously resided in the tropics, 
have returned to England with definite symptoms. Two cases may be 
cited :— 


The first is that of a boy aged eighteen. Symptoms of sprue commenced 
five months after arrival in Java, with gradual onset of diarrhea, typical 
stools, and sore mouth and tongue. The total loss of weight was 35 lb. ; 
there was complete recovery on appropriate treatment. 

The second case is that of a woman aged fifty-seven. Symptoms of sprue 
with sore mouth and dysphagia commenced after three months’ residence in 
Ceylon, during her first visit to the tropics. Diarrhoea with typical stools 
and loss of weight followed later, and persisted for six months after her 
return to Iingland. 


During the author’s studies on sprue in Ceylon in 1912 and 1918, 
records were obtained of two cases in which the disease began 
respectively six weeks and three months after the patient’s arrival in 
that island. 


Sprue contracted at sea—In 1927 the author had under his care a 
captain of the P. & O. Line, aged 54. Syinptoms of sprue connnenced 
at sea in 1926 when he was fourteen days out from Bombay. He had 
the typical syndrome of sore tongue, aphthous stomatitis, diarrhoea, and 
anemia. There was little or no evidence that residence ashore had had 
anything to do with the onset of the disease. He had been at sea for 
forty years, sailing to India and Australia, and during that period he 
had never spent more than one mght ashore in Bombay or any other 
Indian port. He was treated in May, 1927, and reacted very well to 
dietetic and liver treatiment. Four months afterwards he returned to 
sea, but did not suffer any further from sprue symptoms. 

In searching through his hospital records the author has found no less 
than ten cases in which the first symptoms commenced at sea. All 
occurred in officers (engineers and seafarers), employed by the P. & O. 
or B.I. Lines running to India and the Far East. Their ages ranged from 
29 to 51 years. All apparently did well under treatment ; but two came 
for further treatment of relapses. 


Non-tropical sprue.—-The most important contnbution to this sub- 
ject is undoubtedly the monograph by Hess Thaysen in 1982. There 
the pathogenesis of tropical sprue, idiopathic steatorrhaea and cceliac 
disease in children is studied in great detail. After considerable dis- 
cussion he supports the view that the three complexes—sprue, idiopathic 
steatorrhoea and cceliac disease (Gee-Herter)—should be grouped 
together as “the cceliac affection.” His views have not received 
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universal support and the gist of the matter now appears to be that the 
following clinical states can be recognized :— 


1. Coeliac disease in children, a congenital condition. 

2. Idiopathic steatorrhcea of adults, which probably results from 
previous coeliac disease in infancy and which is accompanied by 
multiple skeletal changes. 

8. Non-tropical sprue, a sprue-like disease occurring rarely in tem- 
perate and northern countries which is amenable to the same 
methods of treatment as is tropical sprue. 

4. True tropical sprue, the type disease originating in tropical and 
subtropical countries. 


The literature on this subject has now become voluminous and, as may 
be expected from the intricacies, as well as from the close similarity 
of the complexes concerned, the issues have become confused. The 
author is now convinced from his personal experience that very occasion- 
ally cases resembling true tropical sprue, with glossitis, steatorrhcea and 
angzmia, may be met with in England and respond to the same methods 
of treatment in the same manner as tropical sprue. He has records of 
three such cases. The first described (1939) as non-tropical, or ‘“ indi- 
genous ” sprue was in a woman of 28 years of age who had never been 
out of England. The stools, glossitis, emaciation and anewmia were 
typical. She suffered from three relapses and eventually recovered on 
dietetic treatment. Two others were recorded (1940) and responded to 
nicotinic acid therapy. One was in a Pole of 56 who had resided in 
London for 42 years ; the third in a man of 64 who had suffered from 
recurrent glossitis and stomatitis with steatorrhcea and anemia for 
eight years and who had only once been out of England: to Egypt 
fifteen years previously. Bennett and Hardwick (1940) have also 
recorded two cases which seem to fall into the same category. In none 
of these were there any bone or skeletal changes and the general facies 
of the disease was identical with that of tropical sprue. 


PATHOLOGY AND PATHOLOGICAL ANATOMY OF SPRUE 


In patients dying after such a prolonged chronic wasting illness, the 
pathological changes observed are usually the results of atrophy, and 
thus do not give a picture of the actual primary lesions. For this 
reason pathological studies have so far failed to elucidate the actual 
etiology of the disease any further, though they have to some extent 
assisted in the differentiation of sprue from pernicious anemia, cceliac 
disease, idiopathic steatorrhea, etc. 

In chronic sprue, the tissues are abnormally dry, owing to dehydra- 
tion, the subcutaneous and visceral fat almost absent, and there is 
general muscular wasting. The internal viscera, also, are shrunken. 
The liver, for instance, is reduced to almost half its normal size, while 
the spleen and adrenals are reduced to nearly the same degree. The 
pancreas has been described as fibrotic, though the islands of Langerhans 
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remain intact. Somewhat similar fibrotic changes are found in the liver 
and kidneys. 

The heart is usually small and in a state of brown atrophy. In the 
author’s series of cases (1912) it weighed less than four ounces, while 
F. P. Mackie and N. H. Fairley (1929) found that in one of their cases 
it was only 24 ounces; they consider this change specific, and the 
reduction in weight out of all proportion to any decrease explicable in 
terms of starvation. 

Naturally, attention has been focused upon the intestinal tract, and 
it appears that, as more detailed information is obtained, many of the 
appearances which have been described as essentially sprue lesions are 
due either to post-mortem changes or to secondary infections, which 
are likely to occur in such a chronic and protracted disease. Knowledge 
on this subject has been amplified by the studies of Thaysen (1981). 

The tongue shows desquamation of the epithelial layer and especially 
on the surface of the fungiform papilla. 

The bowel, especially the small intestine, has been described as being 
so attenuated as to be diaphanous. The stomach is normal in appear- 
ance, though in the autopsies the author has performed it was found 
that the mucous surface was plastered with mucus. The chief lesions 
observable in the intestines, especially in the ileum, are thinning and 
atrophy of the mucous membrane with degeneration of the absorptive 
and secretory epithelium. Mackie, Fairley, and Thaysen maintain the 
view that these minor changes are essentially due to degeneration and 
aplasia. and that the inflammatory changes described by the author and 
others are due to accidental changes in the general course of the disease. 
They have found evidences of blood destruction in the mucosa, suggest- 
ing the absorption of some hemolytic substance in the intestines and 
the destruction of blood an satu. The author, also, has described the 
presence of blood pigment and its by-products in the small intestine. 

The internal surface of the bowel is usually coated with a layer of 
thick mucus, and occasionally superficial ulceration and pigmented 
scars of previous lesions have been observed. Death from perforating 
ulcers has been described by Faber (1904), Fischer and von Hecker 
(1922) and the author (1924), while Carmichael Low and N. H. Fairley 
(1984) have reported a fatal case from perforation of the cacum due to 
thrombosis of a vein. It is now generally admitted that ulceration of 
the small intestine may be regarded as a secondarv phenomenon. 

Although atrophic changes are more marked in the lower end of 
the ileum, they may occur in a patchy manner throughout the large 
intestine, and diaphanous patches can be demonstrated by sigmoido- 
scopy. It is possible that the inflammatory appearances of the tongue 
and mouth, and indeed of the whole alimentary tract, are evanescent 
and so, being visible only in the acute stage of the disease, cannot be 
demonstrated post mortem. Further information on this point can 
only be obtained by actual and systematic observations of the mucous 
membranes during life. 
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It may be that the pathological changes in the upper intestinal 
tract, insignificant though they are to the eye, are of such a character 
as to inhibit the secretion of the intrinsic factor, and thus be responsible 
for the mactocytic anemia of sprue. Mackie and Fairley have, for 
this reason, paid especial attention to the hone marrow changes. The 
red marrow is uch reduced in quantity, though in two cases they found 
hyperplasia similar to that of pernicious anemia. Their findings 
suggest that in sprue there is a toxin which primarily stimulates, and 
later leads to exhaustion of the hemopoietic function, so that in the 
terminal stages complete aplasia results. 

These pathological studies go to show that sprue is a specific disease 
of the intestinal tract which leads to progressive degeneration of the 
absorptive and secretory tissues, and to slow and progressive starvation 


Histopathology.—In the microscopic pathology there are very 
few points of realimportance. In sections of the tongue, desquamation 
of the stratified epithelium, especially of the fungiform papille, can 
be demonstrated. The same changes are visible in the cesophagus, 
but often the pathological appearances may be obscured by a down- 
growth of yeast fungi (Oidawm), now regarded as being secondary 
invaders. 

The structure of the stomach membrane may be normal, but the 
intestinal canal, from duodenum to rectum, usually exhibits chronic 
inflammatory changes. In the ileum the villi are quadrangular and 
shrunken. The cells stain badly and the goblet cells are distended with 
mucous secretion. Chronic inflammutory changes are evident in the 
congestion of the capillaries and the infiltration of the interglandular 
tissue with lymphocytes and plasma cells. Ti.ere are similar subacute 
inflaminatory changes in the submucosa, and extensive fibrous changes 
in the muscular coats. (Fig. 60.) 

Sections of the liver show extensive fatty changes in the cells at the 
periphery of the lobules and deposition of hemosiderin granules. The 
spleen is never enlarged, but shows a deposition of pigment in the pulp 
cells and hyaline changes in the endothelium of the venous sinuses. 
his hyaline degeneration manifests itself by the presence of numerous 
droplets of hyalin which stain with Weigert and are known as Russell’s 
bodies. Similar changes have been seen in the tongue, the mucous 
membrane of the intestinal canal, and even in the lymphatic glands and 
bone-marrow. The changes in the bone-marrow cells vary according to 
the degree of anemia present and are well described by F. P. Mackie 
and N. H. Fairley (1929). 


CLINICAL PATHOLOGY OF SPRUE 


Stools.—The important features of sprue stools are their colour, 
s1ze, and chemical composition. 
Colour.—It was formerly considered that the large, frothy stools 
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owed their lack of colour to the reduction or total absence of bile 
pigments ; it is now known, however, that bile pigments are present 
in normal amounts, but their colouring is masked by an abnormal 
amount of fat. If the almost colourless sprue stool is extracted with 
90-per-cent. alcohol, and the filtrate is exposed to the air, colourless 
fluid results which slowly takes on the yellow colour of hydrobilirubin. 
That the normal amount of bile is exereted into the gall-bladder is 
evident from the abundant amber-coloured bile found post mortem. 





Fig. 60.—Section of the ileum in sprue, showing general atrophic changes and 
round-cell infiltration of the mucosa. 


Size.—The large size of the stool has been variously commented 
upon; but it naturally depends upon the amount of undigested food- 
residue. The average daily weight of a normal stool when the patient 
is taking a pure milk dietary is estimated at 6 ounces (170 grainmes) ; 
according to most authorities 80 per cent. of the solid matter ingested 
in the food is normally absorbed. The size of the sprue stools varies 
enormously ; in the author’s experience the largest amount passed in 
one day weighed 72 ounces (after an injection of pitressin). Analysis of 
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these stools goes to show that less than 60 per cent. of the solid matter 
is absorbed. (Fig. 61.) 

Chemical composition A great amount of excess fat is passed in 
the stools. and pari passu with this there is a correspondingly low fat- 
content of the blood (412.8 mgm. per cent. against the norma] 600 mgm.). 
N. H. Fairley finds that in 80 per cent. of his cases the total fat in the 
dried feces at a single examination exceeded 25 per cent., but after 
recovery the fecal fat returns to normal limits. In severe cases of 





Fig. 61.—Appearance of typical ‘‘ sprue stool ’’ in glass container. 


pprue, over 50 grammes of fat 1s not uncommonly excreted when tho 
patient 18 on a mixed dietary. In sprue stools the tats are split by 
the action of the pancreatic and intestinal juices, but the split fat is 
not absorbed ; so that the proportion of fatty acids to neutral fats 
may be as high as five to one. In pancreatic disease, on the other 
hand, the neutral fats predominate over the fatty acids and may 
be fifteen times as great. These figures seem to indicate that in sprue 
the pancreatic digestion proceeds normally, but that the products of 
this digestion are not properly absorbed. The reaction of the sprue 
stools is almost invariably acid; this is due to the amount of fatty 
acids, a fact which accounts for the peculiar sour and penetrating odour. 
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The interesting fact that bile pigments are present in normal amounts 
shows that a deficiency of bile cannot he the cause of the malabsorption 
of fat. Yet that there is malabsorption is shown by the great amount of 
split fat in the stools and in clinical practice, in the author’s experience, 
the administration of bile and bile salts to sprue patients invariably 
ageravates diarrhoea. Malabsorption may be due to excessive motility 
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Fig. 62.—Section of ileum to show structure of villi. 


(Partly after J. Schaffer—* Verlesungen uter Histologte,” 1921) 
(Modifud by Verzar and Mc Dougall, 1936) 


and peristalsis, the intestinal contents being so hurried through the 
small intestine that they have no chance of being absorbed, as appears 
to be the case in some instances of short-circuit of the small intestine 
which may assume the clinical appearances of sprue. On the other 
hand, the initial fault may lie in adrenal deficiency, as in the original 
work of Verzar who, together with Laszt, has shown that absorption of 
glucose and flavin, as well as conversion of provitamin B, into active 
lactoflavin—5—phosphoric acid, depends upon normal adrenal action. 
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In order to reach a complete understanding of the mechanism of fat- 
absorption it is necessary to pay some attention to recent physiological 
discoveries. 


The mechanism of fat absorption.—The mucous membrane of 
the small intestine is specially adapted for absorption by the great 
extent of surface produced by the high transverse folds—valvule con- 
niventes. They are from 1-2mm. wide and separated from each other 
by spaces of 1-8 mm. and they are widest and nearest to each other 
in the duodenum and upper jejunum, becoming shorter and thinner 
until they disappear from the ileum. These are the folds which give 
rise to the characteristic feathery or herring-bone appearance under 
X-rays (p. 418). The pattern of the folds is altered by the activity of 
the muscularis mucosew. The absorptive surface is aided by the villi, 
which are long and finger-like, 0.2-1 mm. in height, numbering from 20- 
40 per sq. mm. 

This mucous membrane is covered by cylindrical epithelium with a 
striated free border. The subepithelial tissues harbour migratory 
leucocytes, which can pass into the lumen of the intestine, where they 
ingest bacteria and débris and transport them back to the lymphatic 
glands. 

The lymphatic (chyle) radicles commence in the apices of the villi, 
and anastomose (Fig. 62) to form a large plexus, communicating with 
a submucous channel, so arranged with valves that the lymph can flow 
only in the direction of the lymphatic glands. 

The muscularis mucosce is unportant and is formed of an inner layer 
of transverse and an outer layer of longitudinal fibres ; it extends into 
the villi. 

The mechanics of fat absorption are important. Rhythmical con- 
traction of the villi result in a pumping action, producing the flow of 
chyle and absorption of fats. They are independent of Auerbaeh’s 
(myenteric) plexus but, as Verzar has shown, are initiated by stimula- 
tion of Meissner’s plexus which forms a continuous network between the 
muscularis mucose and submucosa. Meissner’s plexus can be stimu- 
lated to cause contraction of the villi by mechanical and chemical 
irritation—as by histamine or physostigmin. J.ocal chemical stimula- 
tion is probably the normal stimulus to contraction of the villi, and 
extracts from the duodenum have been found to contain a hormone 
known as villakinine on account of its action on the villi. 


Account of the physiology of fat digestion. 


1. Dreustion.—Neutral fat of food is digested in the small intestine by 
lipase (from the pancreas) assisted by bile and, to a lesser extent, the succus 
entericus. 

Lipase (+ Bile) splits one molecule of neutral fat into one molecule 
of glycerin and three molecules of fatty acids. 

This is done by the action of hydrolysis, which is fairly complete, but 

some of the fat escapes splitting in this manner, and appears in the 

feeces still as neutral fat (about 10 per cent. of weight of dried feeces). 
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Bile assists lipase by :— 

1. Dissolving fats (neutral and fatty acids). Hydrotropic. 

2. Lowering surface tension of fat globules and helping to emulsify. 
3. Enhancing lipase activity about fourteen times. 

2. ABSORPTION.—The products of digestion (glycerin and fatty acids) can 
now be taken into the lining cells of the villi of the small intestine. The bile 
acids are adsorbed on the mucosal epithelium, so that they are able to dissolve 
a much greater quantity of fatty acids than in vitro. (Neutral fat cannot be so 
taken up.) Here, neutral fat ts re-formed. This synthesis passes through an 
intermediate stage of phosphatide formation. 

This neutral fat is carried to the lacteals (via the lymphocytes), from 
lacteals to the thoracic duct, and thence to the general circulation. 
It is finally lodged in the liver, tissues and fat depots of the body. 

Bile carries out the physical part of these processes with the actions detailed 
above where it acts with lipase. 

But some of the fatty acids are not so absorbed, and part of the unabsorbed 
fatty acids unites with bases to form soaps, appearing in the feces as free 
fatty acids and soaps (about 10 per cent. of weight of dried feces). 


Hence, there finally appear in the feces :— 
Neutral fat Not digested 
eh aces Not absorbed. 

Thus, roughly speaking, an increase in neutral fat denotes maldigestion— 
generally lipase (pancreatic) deficiency, but possibly also bile deficiency to 
a lesser degree. 

An increase in free fatty acids and soaps indicates malabsorption—due to 
bile disease (but here, there will be evidence of maldigestion too, in an 
absolute increase, though to a lesser degree, of neutral fat); to local bowel 
disease (coeliac, sprue, etc.) ; or to increased peristalsis. Steatorrhea may 
be produced in three distinct ways :— 

(a) Digestion of fat may be deficient, owing to obstruction, failure of 
bile, or lipase, or because of intestinal hurry. 
(6) Ultimate absorption of fats may fail owing to destruction of lacteals 


and mesenteric lymphatics, or, 
(c) Interference with absorption of fats may occur in the mucosa of the 


small intestine. 

In the last two contingencies the fecal fat is mostly split, as in sprue and the 
conditions which simulate it. W. H. Barker and C. P. Rhoads (1937) have 
now shown that the parenteral administration of liver extract in sprue assists 
in the absorption of fat from the intestinal tract, and therefore has some 
specific effect upon the absorptive powers. 


Adrenal activity is connected with phosphorylation, a chemical 
process which aids the absorption of fats and glucose. Thus, the 
addition of phosphates in the presence of glycerol accelerates the 
process, but it can be arrested or entirely inhibited by certain sub- 
stances, such as mono-iodacetic acid or phlorrhizin. Under normal 
conditions phosphorylation cannot proceed in the absence of adrenal 
cortical hormone and therefore steatorrhoa occurs, as has been noted 
sometimes, in Addison’s disease (F. Verz4r and E. J. McDougall, 1986). 
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It has further been shown that the presence of vitamin B, (nico- 
tinic acid and riboflavin) is necessary for normal fat absorption and 
that therefore there exists a definite connection between this vitamin 
and adrenal activity, and on this property probably depends disturb- 
ance of fat absorption in pellagra and possibly also in sprue, cceliac 
disease and idiopathic steatorrhea. It is therefore apparent that 
physiological processes underlying fat absorption are more complicated 
than had formerly been supposed. 

Steatorrhcea can be brought about as a result of a break at any point 
of this physiological chain. Only future physiological and pathological 
investigation can determine where the cardinal lesion of sprue and 
allied diseases may be situated. It may be (1) in the adrenal cortex ; 
(2) in inhibition of phosphorylation ; (8) in absence of the duodenal 
hormone—villikinane—and consequent disordered function of the villi. 
Whatever may ultimately prove the correct mechanism it appears more 
than probable that vitamin B, plays an essential réle in linking to- 
gether these complicated processes. 


Other considerations in the physiology of the intestine.— 
Carbohydrate absorption is effected in an easily explicable manner. It 
is absorbed as monosaccharides, but cane and milk sugar are inverted 
in the small intestine ; the bulk of carbohydrate food consists of starch 
which, when converted into maltose and dextrin, is completely absorbed. 
After entering the portal vein, dextrin is distributed first to the liver, 
where the excess is withdrawn and stored as glycogen. Carbohydrates 
which escape absorption are liable to acid fermentation from ever- 
present bacteria, with the production of acetic and other acids. 

Digested proteins are absorbed by the blood vessels of the villi and, 
when in excess, they and the peptones are taken up by the lymphatics. 
Amino-acids enter the blood as such without undergoing synthesis. 
Proteins which escape absorption are disintegrated by bacterial action 
and very little finally appears in the feces. 

In the large intestine the secretion is alkaline and is not characterized 
by destructive enzymes. Absorptive processes continue and there is a 
marked absorption of water, while the alkalinity renders it favourable 
for bacterial action. The composition of feces differs widely in amount 
and character according to the nature of the food. Ona meat diet they 
are small and dark ; on a mixed diet the amount is increased, and they 
are largest on a vegetable diet. The offensive odour is increased by 
excessive putrefaction. The average weight on a mixed dietary is 
170 grm. 


The blood in sprue.—One of the most characteristic features of 
this disease is the great anemia. To such an extent does blood destruc- 
tion take place, that a parallel can only be found in severe exacerbation 
of true Addisonian (or pernicious) anemia. : 

The conclusion arrived at by many workers is that a grave degree 
of anemia is found in the most advanced stages of the disease. In the 
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early stages there is no alteration in the number of red or white cells 
or in their relative proportions; as the disease progresses, however, 
the former become profoundly altered both in shape and size, and 
nucleated red cells may appear, though this is rare. On the whole 
the blood-picture of the fully-developed sprue case is that of megalo- 
cytic anemia, and the colour index in the majority of cases is above 1. 

There appears to be little evidence for regarding the anemia of 
sprue as other than secondary, probably due to the non-absorption 
of the hematopoietic factor from the diseased intestinal canal or to the 
absence of the intrinsic factor from the achlorhydric stomach. In 
all probability both these factors are involved, but the latter is more 
important. The very variable degree of anemia found in cases of this 
disease coincides with the variable appearances of the bone-marrow. 
Studies on the blood in sprue have been carried out by G. C. Low, 
by the author together with H. B. Newham and R. M. Morris, and 
more recently by N. H. Fairley, F. P. Mackie, and H. 8. Billimoria 
(1929). The conclusions of the last-named workers are as follows :-— 

At the onset anemia in sprue is rarely found to be so severe as that 
encountered at a corresponding stage in pernicious anemia, and during 
the subsequent course of the disease a grave stage of anwmia less 
frequently develops. As a general rule, grave anemia occurs with 
greatest frequency in patients over fifty years of age. In about 17 per 
cent. of cases red-cell counts of under 2,000,000 were noted. 
Exceptional cases of 575,000 and 400,000 red cells per c.mm. are 
recorded. Throughout all the stages of the disease 61 per cent. of 
cases showed a colour index eyual to or exceeding unity, while in the 
remainder values from 0.9 to 0.99 were found; in no instance was it 
less than 0.8. The blood-picture remains remarkably constant, and 
anisocytosis is an outstanding feature, especially as regards the increase 
in size. Muicrocytes are less in evidence than are the larger form of 
red blood-cells, while poikilocytosis and polychromasia occur but to 
nothing like the degree usually observed in pernicious anemia. As in 
the author’s experience, nucleated red cells are rarely seen. 

In uncomplicated sprue, the leucocyte count is cither normal or 
there is a leucopenia usually associated with a relative lymphocytosis. 
A leucocytosis, indicating some intercurrent infection, was observed in 
only five cases. 

A blood crisis in sprue is characterized by a rapid and critical fall 
in both the hemoglobin and the red blood-corpuscles ; this condition 
is generally associated with severe diarrhoea, and progresses to a fatal 
issue without remission, and without those evidences of corpuscular 
regeneration which constitute the typical picture of similar crises in 
pernicious anemia. The Price-Jones curves investigated in eleven 
cases resembled those obtained in true pernicious anemia, being 
characterized by marked asymmetry, broadening of the bases, displace- 
ment to the right, and a definite increase in the mean diameter of the 
corpuscles to 8.07, so that essentially the anemia is of the megalocytic 
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type. The Van den Bergh reaction showed a mean value of 0.66 unit. 
A comparison between these results and those obtained in cases of 
malaria and acute pernicious anemia shows that hyperbilirubinamia 
is found more frequently in the two latter diseases; thus the data 
afforded by this reaction are often of considerable value in differentiating 
sprue from true pernicious ansmia. 

As a result of these investigations it seems that deficient blood 
prdduction rather than excessive blood loss constitutes the basis of 
sprue anemia. The trouble appears to start in an ill-nourished bone- 
marrow which, poisoned by toxin derived from the alimentary canal, 
undergoes primary hypertrophy and secondary atrophy. 


Serum-calcvum and -phosphorus content—The association of tetany 
with the chronic diarrhoea of sprue—and, in fact, with other forms of 
chronic diarrhoea—suggests that there is a calcium deficiency. H. H. 
Scott in 1928 focused attention on the deranged calcium metabolism 
in this disease, and in 1925 pointed out the value of estimating the 
serum-calcium in sprue both for purposes of diagnosis and as a gauge 
of treatment. 

N. H. Fairley, F. P. Mackie and F. J. Sacasa (1926) confirmed Scott’s 
observations that the ionic calcium was lowered in sprue readings, 
7.4-9 mgm. per 100 c.c. of serum being constantly registered. E. A. 
Baumgartner (1927) found in cases of tetany that the total calcium 
was decreased, readings of 3.1 mgm. to 6.2 mgm. per 100 c.c. of serum 
being recorded in such cases. G. ©. Linder and T. F. Haries (1930) 
found that low calcium values (7.8 mgm.—7.5 mgm.) were associated 
with a lowered serum-phosphorus content (2 mgm. per 100 c.c.), and 
that when a low fat diet was instituted the tetany disappeared and the 
serum chemistry became normal. 

In 1980 N. H. Fairley investigated this subject again, using Kramer 
and Tisdall’s technique for calcium and the inorganic phosphorus 
method by Brigg’s modification of Bell and Doisey (1922). In twenty- 
one cases the average value of calcium was 8.8 mgm. per 100 ¢.c. The 
total serum-calcium may be regarded by this method as being normally 
9.1-11 mgm. per 100 c.c. In cases with tetany it varies from 5 to 7 
mgm. per100c.c. The average blood-phosphorus reading was 3.2 mgm. 
per 100 c.c. of serum; thus, since in normal people the inorganic 
phosphorus usually varies from 2 to 4 mgm. per 100 ¢.c., no rise above 
the normal was noted in this series. This finding precludes a para- 
thyroid deficiency as the basis of the hypocalcemia. 

As a result it is concluded that defective absorption is the basic 
factor involved in the low-calcium content, and that in these circum- 
stances a low fat dietary, calcium salts, and irradiated ergosterol 
are indicated. 

Blood-sugar regulation—In 1926 Thaysen pointed out that in sprue 


there is an abnormally low blood-sugar curve, a feature common also 
to coeliac disease (Gee-Herter disease) and other idiopathic steatorrhewas © 
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(Gee-Thaysen disease). In these curves the blood-sugar does not rise 
above 40 mgm. per 100 c.c. 

The fasting blood-sugar value varies a great deal ; the lowest recorded 
by Thaysen was 62 mgm. per 100 c.c. In 48 cases of sprue, Serra 
found an average fasting blood-sugar value of 101 mgm. per 100 c.c., 
while Fairley and Mackie in 17 cases found 84.4 mgm. per 100 c.c. 
These findings seem to indicate that the low blood-sugar curve is not 
due to impairment of the glucose absorption or to destruction of glucose 
in the intestines through abnormal bacterial activity. Thaysen 
considered that this type of curve is due to an abnormality in the function 
of the regulating mechanism which maintains the normal blood-suger 
concentration, an abnormality possibly due to the disordered function 
of the adrenal gland. 

Fairley’s recent results (1986) show that in 42 out of 50 cases flat 
glucose curves can be demonstrated. A new intravenous glucose test 
has been devised. Ten cases of sprue thus investigated all showed 
high curves as compared with the normal, and a marked delay in the 
return to the fasting level. On recovery from sprue the intravenous 
glucose curves were always found to be lower and to approximate 
closely to the normal. This utilization of glucose is to he attributed 
to a decreased sensitivity to insulin. It follows, therefore, that 
intravenous glucose and insulin are indicated in the treatment of gravely 
ill patients. 

The blood-cholesterol—This subject has been investigated by H. B. 
Newham, R. M. Morris, and the author (1926). They pointed out 
that in all cases of sprue ansmia there was a definite hypocholester- 
olemia which bore little relationship to the degree of anemia present 
and they found that the constant low cholesterol content of the blood 
in pernicious answmia could not be differentiated from that of sprue. 
N. H. Fairley, in investigating the above series of sprue cases, found 
the serum-cholesterol averaged only 72.8 mgm. per 100 c.c. and that 
the lowest reading was 40: mgm. Normally the serum-cholesterol 
varies between 100 and 220 mgm. per 100c.c. The interesting feature of 
this investigation was that the serum-cholesterol content rose rapidly 
on liver-extract therapy and high-protein diet. 

The gastric secretion.—The fractional test-meal analysis has been 
carried out by N. H. Fairley, F. P. Mackie, and their co-workers in 
Bombay, and also by the first-named in London. The results have 
been variable. For the most part, there is either relative hypochlor- 
hydria or a normal production of acid. Out of forty-four cases 
examined, fourteen showed complete and the remainder a relative 
achlorhydria, so that, without histamine, this test affords no information 
of definite value in differentiating sprue from pernicious anemia. The 
achlorhydria revealed by the fractional test-meal is, however, by no 
means synonymous with achylia gastrica, therefore response to the 
administration of histamine was used as a method of differentiation. 
In a series of cases }-+ mgm. of histamine was injected during the pro- 
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gress of the fractional test-meal, two hours after the gruel had been 
administered. In thirteen out of eighteen cases a definite secretory 
response was obtained, while in five there was a true achylia gastrica. 
It thus follows that gastric involvement in sprue undoubtedly results 
in a decreased acidity, although at the onset of the disease there may 
be hyperchlorhydria. In this respect the gastric secretion differs from 
that in true pernicious anemia, with which disease, it is now universally 
accepted, a true achylia gastrica is invariably associated. In the 
achylia of sprue, histamine response may be regained after proper 
medicinal treatment. In his latest papers Fairley states that in 100 
ceases only 22 failed to secrete acid when histamine was injected. 

In the author’s series (1941) the after-history shows a variable 
secretion of hydrochloric acid in the gastric juice and even achylia 
gastrica. Apparently the presence or absence of this acid bears no 
relation to prognosis. 

A. R. Olleros (1940) has demonstrated in sprue atrophic gastritis 
somewhat resembling that of pernicious anemia, and more recently has 
extended his researches by employing chromoscopy, or the elimination of 
neutral red from the mucosa. Though in general in hypoacidity this 
takes place more slowly than normal, yet in sprue it is effected more 
rapidly than normal, and it is said to afford a valuable means of 
‘ differentiating between sprue and pernicious anemia. 

The urine in sprue.—The urine excretion in sprue does not appear 
to have attracted much attention. According to the observations of 
the author (1915), the amount of urine passed per drem depends upon 
the presence of diarrhcea, as when this is acute the secretion of urine is 
diminished. The reaction appears to be invariably acid, and the urea 
content normal. Interest is centred on the presence of indican and 
urobilin. Indican is present during the acute stages, and apparently 
depends on the amount of intestinal putrefaction present. Urobilin 
appears intermittently in the urine, especially when the diarrhea is 
acute and when there is marked anemia: its presence depends on the 
degree of blood destruction. 

The diastatic reaction.—The diastatic reaction has been investigated 
by the author and H. Willoughby. The figures obtained varied 
from 20 to 29 diastatic units, which is well within the normal limits. 
It is suggested that the diastatic reaction affords a means of differenti- 
ating sprue from chronic pancreatitis, but this cannot be accepted 
without qualification. It is true that in acute and chronic pancreatitis 
the diastatic index of the plasma as well as of the urine is greatly 
increased, and that such an increase may be taken to denote a pancreatic 
lesion; but, on the other hand, a normal diastatic index cannot be 
regarded as evidence that the pancreas is sound. 

Recent investigations (unpublished) have shown that in acute 
relapses of the disease there is, as in pellagra, hyperporphyrinuria. 

The saliva in sprue.—The chemistry of the sprue saliva has been 
investigated by Van der Scheer (1905), and later by the author (1915). 
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The former found the saliva alkaline to litmus in the early stages, but 
acid in the more advanced cases. The author found the reaction 
markedly acid to litmus paper, especially in the advanced stages ; 
the acidity could most clearly be demonstrated on the surface of the 
tongue and over the inflamed fungiform papille. In normal subjects 
the saliva is alkaline or neutral. 


Summary.—tThe conclusions which may justifiably be drawn from 
these biochemical investigations point to the probability that 
unabsorbed glucose undergoes fermentation in the small intestine and 
that this is responsible for the intestinal fermentation and the gaseous 
acid features of sprue stools, the unabsorbed fat accounting for their 
greasy and bulky characters. The calcium in the bowel unites with 
the excess of fatty acids to form insoluble calcium soaps, and this, 
together with decreased absorption, is possibly the basis of the hypo- 
calceemia. It is certainly a fact that the treatinent of tetany by oral 
calcium is ineffective until the fat content of the stools has been ade- 
quately reduced. 


SYMPTOMATOLOGY OF SPRUE 


In hardly any other disease is there such an infinite variety and 
combination of symptoms as in sprue. This applies to the appearance 
of the patient as well as to the progress of the disease. Sprue is really 
a symptom-complex; there are tongue and mouth symptoms, 
abdominal symptoms, emaciation, anemia, and lastly the curious 
mental outlook that accompanies this disease. As J. Fayrer wrote 
in 188], “the appearance of persons suffering from this disease is 
characteristic. They are pale and emaciated, with loose, dry, flaccid, 
flabhy skin which in later stages becomes discoloured as by chloasma 
or Addison’s disease. The fat disappears, the eyes are pearly, the lips 
and conjunctiva are blanched, the tongue is dry and smooth and in 
advanced stages it appears contracted and shrunk. There is at last 
extreme anemia, dropsical effusions take place into the areolar tissue 
and the lower extremities.’’ In fact the appearance of sprue patients 
is so striking that those who are familiar with this disease can recognize 
it d’un coup dal. (Bertrand and Fontan.) 

The cardinal symptoms are to be sought in the mouth, the abdomen, 
and the typical stools. It is necessary to emphasize that not all the 
signs and symptoms which are described in text-books may be present 
in the same patient. Symptoms vary according to the region of the 
alimentary canal which is specially involved, and this permits the 
method of classification of clinical appearances followed in this work. 
All cases exhibiting the characteristic tongue and abdominal symptoms, 
and typical stools, are designated as complete or typical sprue. In this 
category are included cases of all degrees of severity, subdivided into 
mild, acute, and chronic. Incomplete sprue includes a large number of 
cases in which, though the typical diarrhoea is present, no abnormal 
pathological changes of tongue or buccal mucous membrane can be 
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distinguished, but in some of these the typical tongue and mouth 
symptoms may become apparent as the disease progresses. It cannot 
be too strongly emphasized that there are rare cases of sprue which 
terminate fatally without the full picture of the disease being 
developed. A further subdivision, in which the sprue process appears 
to be confined to the buccal cavity, may be termed larval sprue. These 
cases are rare and, when observed over a number of years, the more 
dramatic abdominal symptoms may be found to supervene. 





Fig. 63.—Facies of sprue, showing the typical sprue glossitis. 


Mouth lesions (Plate XII, 1, facing p. 878)—When the mouth of 
@ typical sprue case is examined, the soreness and tenderness will be 
found to depend upon a variety of lesions of the mucous membrane 
which appear to be very superficial. (Fig. 68.) It is characteristic that 
these lesions vary in intensity from day to day. During an exacerba- 
tion of the disease the tongue appears raw, red, and angry, patches 
of congestion and minute vesicles appearing on its surface, .especially 
at the tip and sides; in the later stages, owing to swelling of the 
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mucous membrane, the tongue assumes a fissured appearance. It is 
remarkable how very quickly the filiform papille atrophy, while the 
fungiform papille become apparent, standing out pink and swollen 
upon a polished background. On turning up the tongue, similar patches 
of erosion are usually visible on the under-surface, and aphthous- 
looking pellicles can be seen on either side of the frenum lingue. 
Sometimes similar patches can be seen on the mucous membrane of the 
upper and lower lips, and frequently also on the buccal mucous mem- 
brane. The palate is very seldom affected ; when it is, the mucous 
follicles are seen to be enlarged and prominent. Occasionally the fauces 
and the uvula may be congested and red. In acute cases excoriation of 
the angles of the mouth (angular stomatitis) may be observed. 

As a result of the irritation caused by these very sensitive lesions, 
the mouth fills with a watery saliva which dribbles from the cornors ; 
should the patient attempt to take any acrid food, wine, or fruit juice, 
especially that of the orange or pineapple, the pain and burning are 
intolerable; eventually eating anything except the plainest diet 
becomes impossible. Swallowing is often accompanied by a sense of 
soreness and burning under the sternum. Dysphagia occurs in about 
12 per cent. of cases, this very disagreeable symptom being due to 
excoriation of the cesophagus, which apparently takes place in the 
same manner as in the mouth.* 

During exacerbations of the disease the condition of the tongue and 
mouth become greatly aggravated. It is not uncommon to find, 
however, that the mouth signs precede the onset of diarrhcea, and that 
when the latter is well-established, amelioration of the mouth condition 
takes place. At all times during the progress of a sprue case the tongue 
is abnormally red and devoid of fur; the organ as a whole is swollen 
during the exacerbations but shrunken in remissions. In a small 
proportion of cases the tongue and mouth symptoms precede the onset 
of the diarrhcea. Occasionally (see p. 867), they may constitute the 
only indications of the disease. 

The vesicles, or aphthe, of sprue are characteristic and have to be 
distinguished from the aphthous ulceration seen in the mouth in other 
chronic conditions. These aphths are present in about 22.5 per cent. 
of cases; they usually measure 1-2 mm. in diameter and appear to 
commence in the lower strata of the tongue epithelium as a vesicle, 
which bursts and develops into small ulcers which are extremely 
sensitive and very evanescent. They have been seen on the mner 
margin of the lower lip and frenum lingua, at the tip and sides of 
the tongue, and on the mucosa of the cheek opposite the lower molars, 


* The association of glossitis, ansemia and dysphagia directs attention to the phenomenon 
known as the Plummer-Vinson syndrome, about which there has recently been discussion. 
This syndrome is practically confined to women and is associated with achlorhydria. There 
is difficulty in swallowing which is localized to the level of the larynx and is progressive, 
(Esophagoscopy usually reveals some stenosis. Probably this dysphagia ia of different 
zetio to the dysphagia of sprue, which is a sense of constriction confined to the lower 
portion of the wsophagus, the pain being referred to the base of the sternum. 
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but never on the palate or the fauces. Tongue and mouth lesions were 
constantly present in about 70 per cent. of cases in the author’s series. 


“Abdominal symptoms.— Dyspepsia is usually a prominent feature, 
and in some cases it so completely dominates the clinical picture that 
Manson was originally led to describe this class of case as ‘‘ gastric 
sprue.’ The patient complains of a feeling of weight, oppression, and 
gaseous distension after eating. Usually the abdomen swells out like 
a drum; unpleasant borborygmi course through the bowel, and may be 
audible some distance from the patient. Occasionally this may be 
relieved by vomiting, which may be sudden and not always accom- 





Fig. 64.—Showing meteorism and distension of the abdomen in chrenic 
‘sprue, with patchy pigmentation. 


panied by feelings of nausea ; vomiting, however, as a constant feature, 
is somewhat uncommon in sprue. 

In some rare instances the rectum and vagina may be affected by a 
process of excoriation similar to that in the mouth. In elderly people, 
a raw and painful condition of the anus is not uncommon. In 1984 
the author saw a lady suffering from sprue in whom vaginitis was such 
a distressing feature that it had produced a state of kraurosis. 

Meteorism.—Meteorism may be extreme, and in some advanced 
cases the distended coils of small intestine, especially of the ileum, may 
be seen mapped out on the surface of the abdomen, where vermicular 
peristaltic waves may be visible. The abdomen ig distended, especially 
below the umbilicus, and this, with obliteration of the normal outline of 
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the flanks, gives a barrel-shaped appearance. In addition, the abdominal 
wall may become so wasted that it forms a very thin, almost diaphanous 
covering. The stomach, also, may be distended with gas and can be 
mapped out on the surface of the abdomen. Extreme dilatation of the 
stomach is usually associated with tetanic symptoms. (Fig. 64.) 

Diarrhea.—Diarrhoa associated with sprue is of two kinds, one 
chronic and habitual, the other more acute and, in the early stages, 
usually evanescent. In the chronic form diarrhoea is characterized by 
the passage of one or more copious, pale greyish, pasty, and fermenting 
stools, acid in reaction and of a peculiar sour smell. In the acute form 
it is more watery, but still pale and fermenting, containing masses 
of undigested food and usually large amounts of oil and fatty acids. 
Diarrhea is usually attended with considerable relief, owing to passage 
of flatus and diminution of gastric distension. The typical sprue 
diarrhcea occurs in the early morning. The patient is frequently 
wakened at night or in the early morning by urgent desire to go to stool. 
Defecation is accomplished with a sense of relief coupled with a feeling 
of exhaustion ; tenesmus, or straining, is, however, present in a small 
proportion of cases during the acute and early stages of the disease. A 
frequent characteristic of sprue diarrhwa is the passage first of solidly 
formed motions, followed later by violent diarrhea of an explosive 
character; in acute cases, scalding of the anal margin and of the 
perianal skin by the passage of so many acid motions may be very 
distressing. Very rarely, in a peculiar chronic form of the disease, the 
stools have all the characteristics of the sprue stool, but diarrhea is 
absent ; in others, again, there may be chronic constipation. 

In a series of 200 cases, the author and Willoughby have tabulated 
the main abdominal symptoms of sprue. 


1. Diarrhea : 


(a) Early morning . . : . 69 cases (34.5 per cent.) 
(6) Any time of day : : . 116 ,, (58 s ) 
(c) Morning and evening ; . 9 4, ( 4.5 s ) 
(d) Night only : : g- ay (C2 » 
(e) No diarrhea throughout . . lease (05 ,, ) 
(f) Constipation and diarrhoea alter- 

nately ‘ : : ; 1 , (0.5 e ) 

2. Other Symptoms : 

(a) Abdominal pain ; ; . 79 cases (39.5 per cent.) 
(b) Flatulence ; y . 144 ,, (72 >») 
(c) Meteorism : ‘ ; . 101 ~«,, (60.5 = ,, ) 
(d) Vomiting y . P . 27 ,, (13.6 se ) 
(e) Anorexia : : ‘ . 18 , (9 ‘ ) 


Shrinkage of the liver—Diminution of the liver dullness was frequently 
noted by the older observers of sprue as being almost pathognomonic. 
In the series of cases already quoted, a diminution of liver dullness was 
noted in 56 per cent., and as the result of these observations it was 
established that the most marked shrinkage was present in the most 
advanced stage of the disease, usually associated with extreme anemia. 
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Probably this liver shrinkage ig but part of the wasting common to the 
disease. 


Muscular cramps and tetany.—Cramps are a frequent concomitant | 
of sprue and are present in some form or other in almost every well- 
marked case, especially in those with extreme wasting and anemia. 
These cramps are noted, usually in the muscles of the calves and thighs, 
when the patient remains long in one position, asin sleep. In the early 
stages, when diarrhoea is present, they may be so troublesome as to 
interfere with sleep, passing off directly the diarrhoea ceases. 

Tetany of the hands and feet has been noted, in association with the 
predisposition to cramp, in three instances in the author’s series. The 





Fig. 65.—‘‘ Tetany ”’ in sprue with low 
blood-calcium content. 


hands assume the obstetric position in spasmodic contraction. Deep 
reflexes are increased ; occasionally Chvostek’s sign can be elicited on 
striking on the angle of the jaw. Trousseau’s sign (1.e. the production 
of tetany by compression of the brachial artery) is usually positive also. 
Tetanic contractions are associated with the low blood-calcium due to 
disordered calcium regulation, but pass off directly the patient is given 
large doses of calcium by the mouth, or calcium gluconate (Sandoz) 
intravenously. (Fig. 65.) 

A young married woman was seen in April, 1934, on her return from India 
after a four years’ tour. In October, 1933, typical sprue symptoms had 
commenced, with diarrhcea and later sore tongue and mouth. No diagnosis 
of sprue had been made in India, in spite of the great emaciation and typical 
symptoms which she presented. On entering hospital, her weight was 91 Ib. 
She complained of frequent attacks of cramp in her legs and arms, with 
tetanic contractions ; Trousseau’s and Chvostek’s signs were both positive. 
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The blood-calcium was 7.5 mgm. per 100 c.c. of serum, and the inorganic 
phosphorus 2.4 mgm. per 100 c.c. of plasma. The accompanying anemia 
was not extreme. The hemoglobin was 82 per cent.; red blood count, 
3,000,000; and colour index 1.2. The response to treatment by intra- 
venous injections of calcium gluconate (Sandoz) 5 c.c. daily for ten days was 
satisfactory. 


Skin pigmentation.—A patchy pigmentation of the skin, mainly 
over face and abdomen, occurs frequently in association with the 
severe an@mia of sprue. Its origin has been discussed by Thaysen, 
who believes that it 1s due to some endogenous change and has no 
relation to adrenal deficiency or to blood destruction. (Fig. 64.) 

In Ceylon the author noted pigmented patches, consisting of dark 
brown areas of irregular freckles on the forehead, temples and cheeks, 
in the abdomen (in two cases) and on the legs (one case). During the 
last twenty years, in practice in London, he has noted four other 
cases. In one lady of 47, from India, who was naturally the subject 
of leucoderma, the patchy pigmentation of the abdomen was so 
striking that at resembled the markings on a Cypripedium orchid. 


Larval sprue.—aAs a rule, the characteristic condition of the tongue 
is associated with symptoms of gastric and intestinal trouble, but this 
association is by no means invariable. In 1912 the author described 
a number of cases of Europeans in Ceylon in whom the only manifesta- 
tion of sprue was the peculiar condition of the tongue, and recently he 
has encountered other instances of this kind in Europeans treated for 
sprue in England. In these cases, an aphthous stomatitis of a particu- 
larly acute and distinctive type attacks the tongue and buccal mucous 
membrane, causing salivation, acute distress, and inability to swallow 
anything but the blandest fluids. The condition somewhat resembles 
acute syphilitic stomatitis, so the exact diagnosis may remain in doubt 
for some time. It may persist for a year or more before the advent of 
the characteristic gastro-intestinal symptoms. A typical case may be 
quoted :— 

A man of fifty-five, who had resided in India and China for many years, 
was seen in August, 1928. There was aphthous stomatitis, with generalized 
glossitis, deep fissuring, and actual bleeding of the tongue. The process was 
so acute that the superficial epithelium of the tongue was removed, and he 
could neither eat nor swallow. Salivation was excessive. Finally esophageal 
pain, with complete loss of taste, was noted. Two months later he developed 
true sprue diarrhcea and secondary anemia. 


The recognition of the premonitory or “ larval” state in sprue brings 
this disease into line with pellagra. 


Special features of sprue in women.—In women amenorrhova is 
a very prominent symptom, a feature which has not been adequately 
recognized. It does not’ seem to bear any close relationship to the 
development of sprue anwmia, but it has been found to be an early 
clinical sign. The ill-effect of sprue upon pregnancy has long been 
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recognized; it may actually lead to abortion. Usually the sprue 
symptoms become acute immediately after childbirth. ~ 


Complete or typical sprue.—The history given by the majority 
of patients is somewhat as follows: He has been suffering for months 
—it may be for years—from irregularity of the bowels and symptoms 
of indigestion. The diarrhcea usually commences shortly after arrival 
in the tropics, and for a long time it may be a simple biliousness and 
early morning diarrhea. This- continues without interfering very 
much with the general health. Later, the mouth becomes tender, 
and aphthe appear for a day or two on the tip of the tongue and inside 
the lips. Jf the patient is a smoker, he will notice that pipe-smoking 
becomes almost impossible. At the same time, there is complete loss 
of the fmer sense of taste. Gradually, the stools lose their bilious 
appearance and become pale and frothy ; the gaseous content may be 
such that they appear to bubble over. Dyspeptic symptoms, especially 
meteorism and flatulence, now become apparent, particularly after 
meals. Anorexia, coupled with loss of taste, is usually complete. 
As time goes on, the symptoms recur more and more frequently, 
especially after large meals, severe exercise, or even rapid changes in 
temperature. The general condition begins to deteriorate and the 
patient is assailed with languor and lassitude, and is unable to get 
through the day’s work. Emaciation becomes apparent, especially in 
the region of the neck, and his clothes hang from him as from a clothes 
peg. The condition progresses, especially during the hot weather, until 
a state of permanent invalidism is established. If the disease is allowed 
to progress unchecked, he becomes more and more emaciated, and the 
diarrhcea is constant during the whole of the day. The complexion 
alters, the skin being sometimes pigmented, and there is usually 
complete anorexia. Any attempt to indulge in solid food is followed 
by increased discomfort, which may be relieved by attacks of diarrhoea. 
At length the patient is confined to bed. The feet become cedematous 
and the skin dry, inelastic, scurfy, scaly, and of an earthy tint. Finally 
the patient dies from heart failure, with choleraic diarrhea, from 
inanition, from extreme anemia, or from some intercurrent disease. 


Incomplete sprue.—In some cases all the classical and cardinal 
signs and symptoms may not be present ; as has already been pointed 
out, these incomplete cases fall into a definite category. In the author’s 
series of two hundred cases they constituted 22 per cent. In this 
class, the disease process appears to be confined to a limited part of 
the alimentary canal; thus, a case may proceed to a fatal termination 
with diarrhoea and anemia, the stool being typically liquid, copious, 
pale, and frothy, yet mouth symptoms may be completely absent. In 
this condition, there is, as G. Thin remarks, “ usually tumidity in the 
epigastric region and a peculiar soft, doughy feeling on pressure, this 
condition being sometimes very marked, in contrast with the emaciation 
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of the limbs and thorax, but there is comparatively little pain or 
tenderness.” : 

Sprue without diarrhea.—It sometimes happens that cases are met 
with in which the sore mouth, dyspepsia, and diarrhoea completely 
subside, but wasting continues, the stools remaining remarkably large 
—so large that the patient may declare that more is passed in the freces 
than can be accounted for by what he has eaten. In this condition 
the wasting becomes progressive and the patient gradually dies. On 
the other hand, the author has met with three patients who passed 
typical copious sprue motions, without any signs of emaciation or 
ansmia, and who otherwise appeared to be in good health. 


Mental disturbances.—The mental attitude in sprue is typical, 
and the whole character of a person may be changed in a curious 
manner. Those who were formerly reasonable and rational become 
cross and crotchety, as nurses, sisters, and attendants familiar with 
the ‘‘spruey’’ temperament know to their cost. Usually these 
idiosyncrasies manifest themselves especially in relation to diet. In 
some cases, particularly where there is considerable anemia, there may 
be actual mental derangement. The usuat psychological state is one 
of great depression and it is this which makes sprue such a difficult 
disease to treat. In this respect sprue is distinct from Addisonian 
anemia, which it otherwise often resembles. As the mental outlook 
of sprue patients is very often profoundly influenced by the actions of 
their bowels, their return to good humour on the cessation of the 
diarrhoea and the more urgent symptoms of the disoase is always to 
be regarded as an index of a return to a better state of health. 


Anzmia.—The anemia of sprue has already been described from 
the laboratory aspect. From the clinical point of view there are two 
distinct forms. One is associated with the persistence of gastro- 
intestinal symptoms, and appears to be dependent upon them; it 
usually becomes apparent when the disease has lasted for some con- 
siderable time. In all the cases of severe ansemia in the author’s series, 
diarrhoea has figured as a predominant symptom. The blood condition 
is of importance part passu with the importance of the intestinal 
symptoms. (Chart 11, p. 885.) The second form is the anemia which 
so closely resembles Addisonian ansemia, commencing de novo when all 
the main symptorns of the disease are in abeyance. It is this form 
that is subject to recurring hemolytic crises. 


Pyrexia.—In the majority of cases the disease progresses, from the 
commencement even to a fatal termination, in an apyrexial manner, 
cases of continued pyrexia due to the uncomplicated sprue process 
being apparently rare, but fever may gccur in sprue as in other severe 
anemias; the author has records of ten such cases. The temperature 
may reach 108° F. and be distinctly intermittent in character. It may 
be inferred that toxic absorption from the intestinal tract is an important 
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factor from the manner in which the temperature defervesces when the 
patient is placed on a suitable dietary. 


Emaciation.—The emaciation of sprue, which resembles that of 
chronic starvation, exceeds that of almost any other disease, and may 
be so extreme that the patient loses almost half his body weight. 
Weight is, however, regained by means of suitable treatment in a 
remarkably short time. The cases here recorded were seen in 1918. 

A planter of Ceylon, who had resided in the island for twenty-six years, 
developed symptoms of sprue, and lost 56 lb. in weight within four months. 
By treating himself in his own bungalow with milk, eggs, and fruit, he 
eventually regained his normal weight of 178 1b., and when seen three years 
later was in good health. 

In a second case, a man of fifty-nine years of age, also a planter, had resided 
thirty-nine years in Ceylon. He developed sprue in 1906, losing 70 Ib. in 
weight in six months. After a period of treatment in England, he rapidly 
regained the weight he had lost, and when seen three years later was in appar- 
ently normal health. He then weighed 182 lb. 

Basal metabolism .—Very few observations have been made upon 
the basal metabolism in sprue. Such records as exist are by Kassirsky 
(1929), who studied seven cases, of which five were normal ; of the other 
two, in one there was a questionable increase (7.2 per cent. and 18.5 per 
cent.) and in the other case a pronounced increase, amounting to 28 per 
cent. HK. H. Thaysen concludes that in sprue the basal metabolism has 
a tendency to increase, but that this increase may subside as the patient 
improves under treatment. 


Blood-pressure.— Usually, in anemic cases, there are shortness of 
breath and signs of cardiac insufficiency such as oedema of the ankles ; 
in these cases, also, a basal systolic hemic murmur may be heard over 
the heart. The blood-pressure itself is usually much decreased. The 
‘ author, with Willoughby, found that in sixty-six cases the average 
systolic blood-pressure was 20 mm. below normal, while the diastolic 
pressure was lowered by about 40 mm. The blood-pressure is lower 
in the more advanced cases than in the early stages of the disease. 

Latency.—One of the most remarkable features of sprue is the 
latency which it may exhibit. <A latent period of six to eight years’ 
residence in Kurope is quite common before the commencement of 
recognizable symptoms. The author has records of two cases, in one 
of which it was 25 years, and the other 80. Prolonged remissions have 
also been noted, with relapses (in the author’s experience) after an 
interval of apparent good health for 20 years, or even longer. 


COMPLICATIONS* AND SEQUEL 


Intestinal atrophy consequent upon sprue.—-In certain instances 
the symptoms of sprue disappear, but digestive and assimilative 
faculties are permanently impaired. Slight irregularity in the amount 


* It will be noted that many chronic complications of sprue have been found attribut- 
able to vitamin deficiencies. 


SPRUE AND HILL DIARRHG@A 871 


of food, chill, fatigue, or an emotional disturbance brings about 
dyspepsia accompanied by flatulence and diarrhoea. Cases of this 
sort are prolonged for many years; in England they usually improve 
during the summer and deteriorate in the cold, damp weather of winter. 
Eventually the sufferers die of general atrophy or perhaps of some 
intercurrent disease. 

(@dema.—aA fleeting, generalized cedema has been frequently 
observed in advanced and emaciated cases when assimilation and 
absorption have been restored, and the patient commences to put on 
weight. From the clinical aspect, the author regards this phenomenon 
as a nutritional cedema or water retention in the lax subcutaneous 
tissues. Cidema of the extremities is frequently observed in con- 
valescent cases, but passes off when full activities are resumed. 

General anasarca with ascites has also been recorded in cases of 
long standing. The author has seen two well-marked examples, in 
which the edema was definitely of cardiac origin, and was associated 
with a moderate degree of arterio-sclerosis. It cleared up after the 
exhibition of digitalis. 

Nerve lesions.—Not infrequently sprue patients complain of 
paresthesias—usually a tingling or numbness of the fingers and toes— 
this being most frequently found in the cases with severe anemia. It 
has always been considered that serious lesions of the nervous system 
are absent, this being a main distinguishing feature between sprue and 
Addisonian anemia, in which peripheral neuritis and cord degeneration 
are essential concomitants (L. J. Witts). Nevertheless, neuritic 
symptoms associated with chronic sprue have been noted in a retired 
official from Hong Kong, aged sixty-five years, who had been under the 
author’s care on and off for six years. Possibly this may denote a 
secondary B, deficiency. 

During the whole of this period the sprue process had persisted in a subacute 
form and there had been severe macrocytic anemia. In spite of the fact that 
the anzmia had always responded to intramuscular injections of liver 
(Campolon or Anahemin), symptoms and signs of neuritis had become 
apparent. There was a persistent tingling sensation in both legs with some 
paresesthesia, entire loss of ankle- and knee-jerks, and some difficulty on walking. 
It was this disability which caused him to be re-admitted to hospital in March, 
1938. The response to Vitamin B, injections (Benerva 1 c.c.==25 mg. 
crystalline Vitamin B, daily) was very satisfactory in clearing up these 
neuritic signs. After a series of twelve injections the knee- and ankle-jerks 
could again be elicited after three weeks. It should be added that on previous 
occasions he had been treated with large doses of liver without any 
ascertainable effect upon the reflexes. ai 


The author has, moreover, encountered two examples of subacute com- 
bined degeneration of the cord accompanying sprue anemia, in which 
it ran an acute and rapidly progressive course and proved to be terminal. 
Cord symptoms manifested themselves in ataxia of the limbs, ankle- 
clonus, and positive Babinski signs, which did not yield to liver in- 
jections. 


24 
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A man of fifty-four, from Hong Kong, who was known to have suffered 
from sprue symptoms for twenty-one years, was first seen in February, 1927, 
in extremis, with the most severe form of anemia. The hemoglobin per- 
centage was estimated at 10, and the red blood-corpuscles at less than 
400,000 per c.mm. Following blood-transfusions he made a rapid recovery, 
and remained well until three years later, when he had a severe relapse for 
which further blood-transfusions were required, recovery being much slower 
than on the first occasion. At the end of 1931 definite signs of cord dis- 
turbance were noted—tingling sensations in both legs, with sensory dis- 
turbances and stocking anesthesia. Within a month he became definitely 
ataxic, with increased deep reflexes, ankle clonus, and positive Babinski sign. 
Marked muscular wasting was also present, with fibrillary twitchings of the 
muscles. With these signs of subacute combined degeneration, there was an 
increase of the anemia. Death took place ‘at the beginning of 1932. 

A second patient, a man of fifty-nine, of mixed Chinese and European 
descent, was born in Shanghai and had lived there all his life. When seen 
in April, 1932, he was, from the clinical aspect, a typical case of sprue, with 
sore tongue, aphthous ulceration of mouth and lips, and large, pale, gaseous, 
and copious stools. There was also extreme anemia with typical blood 
changes. He complained of ataxia of both legs, with numbness and par- 
esthesia. After a course of treatment in hospital, with liver injections, etc., 
the ansemia and general condition improved, but the signs of subacute com- 
bined degeneration became more and more evident, and finally, previous to 
his return to Shanghai in September, 1932, he presented a typical clinical 
picture of that condition. 


Sprue secondary to dysentery and other abdominal 
diseases.—Some authorities consider that sprue may be secondarily 
implanted on the bowel which has been previously affected by bacillary 
- or amcebic dysentery. The statistical evidence in favour of this will 
be found on p. 388. Usually the patient gives a history that the 
motions, formerly characteristic of the original dysenteric attack, have 
gradually become changed in ‘character. From being scanty, mucoid, 
and bloody, and accompanied by pain and tenesmus, they become 
diarrheic, pale, and frothy ; at the same time the mouth becomes sore. 
Hill diarrhoea is a frequent precursor of sprue and in many cases this 
somewhat trivial complaint merges into the more severe disease. 


Intercurrent illness affecting sprue patients.—A list is given 
of the intercurrent diseases encountered in a series of two hundred cases : 


Amebic pues 3 2 Neurasthenia . 2 
Syphilis ; . 9 Diabetes mellitus 2 
Eczema ‘ 3 Pyorrhea : 3 
Psoriasis sy. 1 Acute appendicitis 5 
Pneumonia . 2 Malaria , ‘ 4 
Alcoholism (acute) l Duodenal ulcer l 
B. coli infection of the Renal calculus 1 

urinary tract . . 10 Septiczemia 1 
Peripheral neuritis 2 al Giardiasis ] 
Ancylostomiasis 1 Hemorrhoids 2 
Rectal polypus 1 . Scurvy 2 
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Tertiary syphilis is frequently éombined with sprue, and exerts an 
influence on the course of that disease so that it must be regarded as a 
primary factor in determining treatment. Syphilis may not be made 
manifest by physical signs, but is detected by the routine performance 
of the Wassermann test. Occasionally, tertiary syphilitic lesions of the 
tongue are seen in sprue and it is important that the manifestations of 
the two diseases should not be confused. (Fig. 68 and Plate XII.) 
The author once observed manifestations of sprue and syphilis in the 
tongue at the same time. 

Bad teeth and pyorrhcea must necessarily be attended to only after 
the subsidence of the more acute symptoms of sprue. Great care must 
be exercised in advocating a time in which dental interference may be 
undertaken ; the author has seen too rapid and vigorous extraction 
provoke a serious relapse. It is a mistake to suppose that oral sepsis has 
anything to do with the genesis of sprue. 

Co-existing infections are apt to complicate sprue, e.g., syphilis ; 
Bacwllus colt infections of the urinary tract, probably due to general 
debility ; malaria, especially the benign tertian form, which may provoke 
relapses ; amcebic dysentery ; lung complications such as lobar pneu- 
monia ; and acute appendicitis, quite a common complication. The 
author has also seen a combination of diabetes and sprue; this con- 
stitutes an almost insuperable problein, mainly because the dietary that 
suits sprue aggravates diabetes, and vice versa ; insulin treatment has 
proved unsatisfactory. There are certain cases of sprue which appear to 
be complicated by a mild degree of pancreatitis, and in these the 
exhibition of liquor pancreaticus and pancreatic extracts appear to be 
followed by good results. 

The effects of intercurrent disease upon the progress of sprue 
constitutes a curious, and it may be, a difficult problem. The author 
has seen two cases which recovered completely after passing through a 
severe attack of pneumonia, and two others which were greatly benefited 
by an attack of appendicitis and subsequent appendicectomy. In July, 
1981, he treated a fairly severe case of sprue in a tea-planter from India, 
aged thirty-eight. He subsequently suffered from relapses, and in 
May, 1982, contracted severe cholera from which he nearly died. 
Since he recovered he has had no more symptoms of sprue. 

Skin lesions.—Sprue cases, when responding satisfactorily to 
treatment, are specially liable to a form of papular eczema. The author 
had experience of many such cases, especially in elderly patients, and 
they yield to applications of ichthyol and glycerin. This is a particularly 
annoying and intractable complication of convalescence. | 

Scorbutic purpura.—There is a distinct tendency for atrophic sprue 
cases to develop petechial hemorrhages, especially of the hands (Fig. 66). 
Any little lesion, such as a bruise, may be followed by considerable 
hemorrhage. This is specially likely in those cases which have been 
continuously fed on an artificial milk dietary. The author has had 
experience of two cases in which a purpuric rash, appearing on the legs 
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and arms, exhibited the typical distribution of a scorbutic rash. (Fig. 
67.) In both instances it disappeared immediately a diet of orange juice 
was instituted. It is probable, therefore, that the hemorrhagic tendency 
in sprue is scorbutic in nature and denotes a vitamin C deficiency. . 
This feature was first noted by H. Werner (1914). 

Very often in advanced cases with severe anemia, numerous bluish- 
grey subcutaneous patches are noted, especially on the legs, and the 
patient is liable to bruising after the least injury. These patches were 
specially noticeable in a female patient from India. aged forty-four, 
who was treated in 1981. They rapidly disappeared on an antiscorbutic 
dietary reinforced with adequate doses of calcium lactate. A h#morrha- 
gic tendency occasionally accompanies idiopathic steatorrhcea which 
has recently been ascribed to vitamin K deficiency (see p. 412). 





Fig. 66.—Petechial hemorrhages on the 
dorsum of the hand in chronic sprue, with 
extreme atrophy. 


Scurvy as acomplication of sprue.—aA ship’s engineer, aged thirty, 
contracted sprue in Bombay in August, 1925, and lost 64 lb. in weight. He 
was fed on a tinned milk dietary on the homeward voyage. Six days after 
admission to hospital, he showed definite signs of scurvy, including bleeding 
of the gums and a purpuric rash on the legs and thighs. The addition of an 





Fig. 67.—Scurvy rash in sprue, showing distribution of petechiz round hair follicles. 
(Vetamin C deficiency.) 
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orange a day to the diet caused such an improvement in his condition that 
he was discharged after nine weeks in hospital, having gained 28 Ib. 

A retired Colonel of the Indian Army, sixty-five years of age, and previously 
treated by the author in 1924 for a primary attack of sprue, had a relapse 
in July, 1932. He lost 42 lb. in weight, and presented the familiar symptoms. 
In spite of the generally accepted dietetic measures, he lost ground, and his 
condition became serious when, in September, he developed scorbutic 
purpura—a discrete scorbutic rash on both legs—with spongy, bleeding gums, 
and deafness. He was then placed on a fruit dietary and immediately began 
to improve and eventually regained his normal weight of 13 stone 6 lb. 

Secondary pellagra in sprue yielding to nicotinic acid.— 
Typical secondary pellagra with skin manifestations in sprue has now 
been observed in one of the anthor’s recent cases (1988). This was in 
a man, aged sixty, from Hong Kong, who had suffered from sprue 
symptoms for eighteen years, during which time he had been dieting him- 
self more or less strictly on a meat-milk dietary. Two and a half years 
after his return to England he developed skin rashes and pigmentation 
of the scalp, face, neck, hands, elbows, knees and scrotum, together 
with a red, raw pellagra tongue, deep fissures at the angles of the 
mouth (see p. 868), and psychological disturbances. At the same time 
typical sprue megalocytic anemia was present, together with diarrheic 
fatty stools and excess of fatty acids (57 per cent.). The response 
to nicotinic acid (150 mgm. per diem for ten days plus 50 mgm. per 
diem for six weeks) was striking. The sprue symptoms disappeared 
and the pellagrous rash faded. He increased 18 lb. in weight, while 
maintaining his former dietetic restrictions. The history of this case 
clearly demonstrates that in chronic sprue Vitamin B, (the PP factor 
of pellagra) may be concerned, just as in the case of Vitamin B, and 
Vitamin C (pp. 871 and 374) and lends weight to the contention that 
sprue and pellagra probably are allied diseases. 


DIAGNOSIS 


The diagnosis of sprue is mainly effected on clinical grounds; the 
history of the case, the appearance of the tongue and mouth, and the 
character of the stools being sufficient to render it easy to those familiar 
with the disease. But when sprue commences in England in a person 
who has previously resided in the tropics, it is hkely to be mistaken for 
other intra-abdominal conditions. 


DIFFERENTIAL DIAGNOSIS 


Addisonian pernicious anzemia.—tThe differential diagnosis from 
true Addisonian, or pernicious, an@mia is not always an easy matter 
In this disease there is achylia gastrica, whereas in sprue there is 
usually hypochlorhydria with response to histamine. (See p. 359.) 
Sprue exhibits a typical megalocytic anemia, yet normoblasts are rare 
and high Van den Bergh serum bilirubin readings—which are the rule 
in true pernicious anemia—are exceptional. The stools of pernicious 
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anemia are apparently normal. There is rarely the degree of emaciation 
which is seen in sprue—in fact, the body is generally well nourished, 
and the heart and other organs are not wasted to the same degree. The 
tongue in Addisonian anemia may be normal or may have undergone 
inflammatory changes ; whereas in sprue the process is more localized 
(Plate XII, 3) ; the glossitis in both cases is probably similar. 


The syphilitic tongue is characteristic, being distinguished by leucoplakic 
patches, often deeply fissured and irregular in shape. Often small sinuous 
ulcers or excoriations may be observed, and the submaxillary lymphatic 
glands are usually enlarged. (Plate XII, 4.) The tongue is not particularly 
painful, though the finer senses of taste are usually obliterated. The sprue 
process appears to attack the fungiform papille, especially at the tip, where 
they become red, swollen, and extremely painful. It is localized, and is 
associated with great sensitiveness, and usually with aberrations in taste. 
Small aphthous ulcers are commonly seen on the tongue or buccal mucosa, 
and these are sufficiently characteristic to aid diagnosis. 

Glossitis is seen in pellagra, B, avitaminosis and idiopathic steatorrhea. 
(See p. 410.) In all forms of anemia, atrophy of the papille may be observed, 
and is noticeable in the terminal stages of ancylostomiasis. 

Rough and fissured tongue-—An extremely ragged and rough tongue with 

accentuated clefts or fissures is commonly encountered in native races. Both 
filiform and fungiform papille appear to be hypertrophied. The author has. 
frequently encountered this form in Europeans, in whom it appears to be 
hereditary and a family characteristic, usually associated with hyperchlorydria. 
(Plate XIT, 6.) 
» Geographical tongue.—(Plate XII, 5) is occasionally encountered, and 
apparently has no relationship to gastro-intestinal disease. Here the process 
consists of desquamation of the superficial epithelium, which, spreading 
laterally, produces an odd appearance which has been compared to a map of 
the world. Geographical tongue is usually seen in hypersensitive children, 
and may cause pain and irritation. 


Tongue of larval pellagra.—During his researches in Ceylon in 1912-18, 
the author described a red raw excoriated tongue over the greater 
part of which destruction of the superficial epithelium takes place. 
(Plate XII, 2.) It was found among prisoners and the inmates of 
institutions in which salted fish formed the principal article of diet. 
With the raw and red tongue, there is an excoriated and eczematous 
condition of the angles of the mouth (angular stomatitis) and a leuco- 
plakic condition of the lips (perléche). At that time, the author was 
inclined to believe that it was a manifestation of pellagra. In 1988 
I., Nicholls made further observations on this tongue and, finding 
that it was associated with mild neuritis and definite eye symptoms, 
suggested that it was due to avitaminosis B,. Clinical response to 
nicotinic acid (T. D. Spies) has conclusively demonstrated the correct- 
ness of this view. 

The case of a married woman, aged sixty-two, was (1938) investigated by the 


author, to whom she had been referred as a case of sprue contracted in South 
Africa. She had been ill for five years with constant diarrhwa and stomatitis, 
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in consequence of which she had been subsisting on a low-grade dietary. 
The tongue was red and raw with destruction of all the papille, an associated 
* angular stomatitis,’ and perléche of the lower lip. There was also severe 
non-fatty diarrhoea and a mild-grade microcytic anemia with hyperchlor- 
hydria. The case was regarded as one of B, avitaminosis. Response to 
nicotinic acid, 150 milligrammes daily, was immediate. Within twenty-four 
hours she noticed the absence of pain in the tongue for the first time ; and 
within five days the papille became once more apparent; the diarrhea 
ceased entirely, and the depression and lethargy from which she had suffered 
disappeared. She regained her health and put on 7 lb. in weight within two 
weeks. 

J. V. Landor and R. A. Pallister confirmed the observations of Nicholls in 
Ceylon and of G. D. Fitzgerald in Assam. They described what is undoubted- 
ly the same disease in Malaya, particularly in institutions. The main lesions 
are eczema of the scrotum, and of the angles of the mouth, and superficial 
glossitis, and in the later stages the symptoms are those of combined degenera- 
tion of the cord and impaired vision. They, also, consider that it is due to 
avitaminosis B,. a theory receiving considerable support from the fact that a 
similar glossitis occurs in pellagra (see p. 331), and from the fact that, like 
pellagra, it can be prevented by a well-balanced diet. 

In 1918 H. H. Scott, in Jamaica, described a ‘‘ central neuritis ’’ as tending 
to occur in epidemic form among labourers on sugar estates, in whom a 
similar condition of the mouth and tongue was encountered. In 1928 E. J. 
Wright discovered the same disease in Sierra Leone, among a poor class of 
native, and in 1934 Fitzgerald Moore found it in Nigeria, especially in school 
girls, in whom it is associated with retrobulbar neuritis leading to optic 
atrophy ; in males it was associated with a scrotal rash. 


Glossitis associated with dyspepsia.—This list does not exhaust the 
tongue changes with which sprue may be confused. In grave degrees 
of dyspepsia associated with gastric hyperacidity, a transient glossitis 
is often seen. In 1986, the author encountered such a case in a woman 
who was thought to be suffering from sprue, on account of diarrhoea 
with pasty stools, together with an excoriated condition of the tongue. 
A fractional test-meal revealed an exceptional degree of hyperacidity, a 
prolonged acid curve with no marked response to histamine—up to 
0.474 per cent. of free hydrochloric acid. A barium meal showed 
gastrospasm, which disappeared after treatment with alkalis and 
belladonna. 

Glossitis of diabetes, which is confined to the tip of the tongue, is 
also sometimes met. 


Ceeliac disease.—From cceliac disease (intestinal infantilism or 
the Gee-Herter syndrome) the problem of differentiation is by no 
means easy. Cceliac disease occurs, as a rule, in children, and is 
frequently seen in those who have been reared in the tropics. As has 
been pointed out by H. Miller, the etiology is probably different from 
that of sprue and depends upon an inherited inability to absorb fat (see 
p. 406). Coeliac disease persisting to adult life is now known as idiopathic 
steatorrheea. 
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Chronic pancreatogenous fatty diarrhcea.—The differentiation 
of sprue from this disease is by no means always easy, because in both 
there are steatorrhcea, emaciation, meteorism, and diminution of the 
liver dullness, and in both there may be anemia and occasionally tetany. 

In chronic pancreatitis, stomatitis is absent and there is usually no 
anemia. The feces of pancreatogenous fatty diarrhoea are usually 
composed of an oily yellow substance which consists of neutral fat (see 
p. 415), and as a rule the amount is greater than in sprue; the daily 
average output sometimes being as high as 65 grammes. Thaysen 
attaches great importance in the differential diagnosis to the nitrogen 
elimination, which is increased in pancreatitis, but seldom in sprue. 
The enzyme-content of the duodenal juice is normal in sprue, lowered 
in chronic pancreatitis. 


Tropical macrocytic anzwemia* (tropical megalocytic anemia, 
tropical anemia of pregnancy) 1s a severe megalocytic, hyperchromic 
anemia of nutritional origin, in which the blood-picture resembles 
that of sprue. It especially affects pregnant women in the tropics, and 
responds specifically to the administration of marmite and liver extract, 
with a reticulocyte response and rapid blood regeneration. The Price- 
Jones curve resembles that of Addisonian anemia, but the serum bili- 
rubin is not increased. A similar condition has been reported in males 
among the native population of India, Malaya, China, West Africa, and 
also Macedonia, wherever the dietary is unbalanced and unsatisfactory. 
The age incidence is generally between fifteen and thirty years of age. 
This anemia also differs from Addisonian anemia by the presence of 
free hydrochloric acid in the gastric juice. Marmite cures this condition, 
but it has recently been shown that vitamins B,, B, and B, are not 
responsible for this result, the curative factor probably arising from a 
protein breakdown during autolysis. 


Pellagra.—The differential diagnosis between sprue and pellagra 
may be difficult. In those countries where the two diseases are found 
side by side, for instance, in the West Indies and in the southern 
United States, the difficulties may be considerable, and some authors— 
notably H. J. Wood—have considered them identical. There very 
frequently occurs in pellagra a sprue-like diarrhoea, but whereas in sprue 
the stools are excessively large, in pellagra this is not the case. Further, 
in sprue, there is an increased fat-content of the feces, and in pellagra 
the fat absorption is normal or slightly lowered. In acute pellagra, a 
generalized stomatitis occurs, with eczematous ulceration (cheilosis) at 
the angles of the mouth, which is usually associated with gastro- 
intestinal symptoms (Plate XIII, 2). Other differences are that 
pellagra affects the nervous system, leading to severe psychoses, 
and that it is not associated with any severe degree of anwmia. There 
is, in addition, the characteristic pellagra rash, wherein pigmentation 


* Tt has been suggested that “nutritional megalocytic anemia’ would be & more 
appropriate term. 
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persists during the quiescent periods, sufficient to distinguish it from 
sprue (see Table XIV, p. 882). 

Addison’s disease.—The symptoms of sprue may be interpreted as signs of 
adrenal insufficiency, and the pigmentation for that of Addison’s disease. 
Fatty diarrhoea, however, which is the cardinal sign of sprue, is not usually 
encountered in Addison’s disease, nor is the characteristic anemia. The 
persistent low blood-pressure of the latter disease (systolic under 100 mm.) 
and its response to injections of adrenalin, also aids in differential diagnosis. 


Gastro-jejuno-colic fistula may cause fatty diarrhoea associated 
with glossitis, emaciation and anemia. 8. Strauss (1921), De Rivas 
(1980), N. H. Fairley and T. P. Kilner have called attention to the 
possibility that such a condition may be mistaken for sprue. The 
last-named have described four cases in which some of the symptoms 
observed in sprue were present—.e. fatty diarrhoea, emaciation and 
glossitis, associated with hyperchromic anemia; in three of the 
patients gastro-enterostomy had previously been performed (see p. 340). 


Disease of mesenteric glands.—For some time it has been recog- 
nized that the clinical syndrome of mesenteric lymphatic obstruction, 
whether due to tuberculosis or to lymphadenomatous deposits, closely 
resembles that of sprue. 

W. H. Allchin (1907) described a clinical syndrome resembling sprue 
in tabes mesenterica. In children, he says, besides the fatty and milky 
stools, “the tongue is red, irritable, or denuded of epithelium.” 
Massive tuberculosis of the mesenteric glands is seen mostly in children, 
and appears to be especially common in Scotland. It is usually a 
primary mesenteric infection, but may be associated with tubercular 
peritonitis. The symptoms consist of wasting, diarrhcea with the passage 
of light-coloured fatty feces ; a distended, doughy and hyper-resonant 
abdomen; and, in some cases, a moderate pyrexia and a secondary 
ansmia. The enlarged mesenteric glands may be difficult to palpate, 
owing to abdominal distension, until the disease is well advanced, so that 
this method cannot be relied upon. Tabes mesenterica with these 
spruelike symptoms may not be very difficult to recognize in children, 
but it is otherwise with adults. For {instance :— 


In January, 1931, the author had under his care a retired Indian Army 
officer, who was referred to him as suffering from sprue as the result of his 
twenty years’ service in India. He died, after a prolonged and sprue-like 
illness, in November, 1932. The case was a very puzzling one. The 
preliminary symptoms, which began two years before admission to hospital, 
resembled those of sprue, and he had suffered during his service in India from 
amoebic dysentery and hill diarrhoea, both of which are common precursors 
of sprue. There had also been a rapid loss of weight (28 lb.) for two years. 
On looking back on the history it appears that suspicion of tuberculosis 
should have been excited by the fact that an enlarged, presumably tuberculous, 
gland in his neck had been excised when he was twenty-three. Moreover, 
a radiograph of the abdomen revealed a large calcified retro-cecal gland, and 
definite fibrosis (healed T.B.) at the apex of the right lung. 
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First impressions, suggested sprue with a past history of tuberculosis. 
This supposition was supported by the abdominal meteorism, the pale, 
bulky stools (14 to 16 oz.) containing fatty-acid crystals, and the definite 
excoriation of the buccal mucosa, with sprue-like inflammation of the tip 
of the tongue. Against the diagnosis of sprue were the facts that the 
amount of fat in the stools was relatively small (26.7 per cent.) and that 
the anemia (R.B.C. 4,000,000, hsemoglobin 70 per cent.) was of the secondary 
type, with a colour index of 0.8. The blood-calcium was, however, low (9.6) 
and blood-cholesterol 119 mgm. per cent. 

In August, 1931, the retroczcal glands had become palpable and enlarged. 
Palpable glands appeared in the right groin. A chronic inflamed appendix was 
removed, and from that time the course was progressively downhill, with great 
wasting and diarrhea. At autopsy, an enlarged calcified gland, 14 in. in 
diameter, was discovered, posterior to the cecum, while all the mesenteric 
glands were enlarged and showed, on section, the histological picture of chronic 
tuberculosis. 


C. W. Ross (1986), in three cases of tabes mesenterica in children, 
found oral sugar curves of the flat type, such as occur in sprue and 
coeliac disease, and concluded that defective absorption of carbo- 
hydrates was responsible. 


Malignant disease.—Lymphosarcoma or lymphadenoma of the 
mesenteric glands may give rise to a clinical picture somewhat resembling 
that of sprue. So may also lymphosarcomatous infiltration of the 
lower end of the ileum, as in the case described by J. G. Willmore 
(p. 881). However, in lymphadenoma, palpable tumours or masses 
sooner or later become apparent in the mesentery, and the stools, 
though light-coloured and fatty, do not contain the same constant high 
fat-content as in sprue. 


In April, 1928, a young woman, twenty-six years of age,-was admitted to 
hospital with a tentative diagnosis of sprue. She was born in Siam, had lived 
there until she was fourteen years old, and since then had lived in England. 
Six years after leaving the tropics, she suffered from chronic diarrhoea with 
some wasting (14 lbs.), but at first it had been easily controlled by a suitable 
dietary. The stools numbered between four and seven a day, and were pale, 
copious, and frothy. The fat content was high (53 per cent. of dried feces ; 
combined fatty acids, 30.5 per cent.). The abdominal distension was great, 
and there appeared to be sacculation of the transverse colon. The tip of the 
tongue was definitely red and sore, with prominent fungiform papills. There 
was a short irregular pyrexia. Certain features of the case militated against 
the diagnosis of sprue. There were, for instance, a persisting and progressive 
leucocytosis of from 14,000 to 24,000 (polymorphs, 70 per cent. ; lumphocytes, 
25 per cent.), and a secondary type of anemia. The feces were searched 
frequently for tubercle bacilli in vain. Jn July, 1928, she began to complain 
of pain in the centre of the abdomen and referred pain in the back, and in- 
definite masses became palpable in the mesentery. An exploratory laparotomy 
in July revealed some cloudy free fluid in the abdominal cavity, nodular 
masses occupying the whole of the mesentery, and similar masses in the 
cecal region. Microscopic sections of the growth revealed the typical picture 
of acute lymphadenoma. 
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N. H. Fairley and F. P. Mackie (1987) have described a series of four 
cases of lymphosarcoma in which the clinical syndrome resembled 
sprue, tongue symptoms, abdominal distension, visible peristalsis, and 
steatorrhoea being present. Glucose curves in these cases were similar 
to those of sprue,and were due to defective absorption from the intestinal 
tract, a factor responsible for the steatorrhcea. 

Malignant disease of the small intestine may also produce a clinical 
picture of sprue. In 1924, J. G. Willmore described a patient from 
whom a lymphosarcomatous growth infiltrating the ileum had been 
removed. The feces in this case were typically sprue-like, and on 
analysis contained 58.7 per cent. of fat, of which 20.59 per cent. was 
neutral fat and 29.11 per cent. fatty acid. Signs of intestinal ob- 
struction becoming urgent, an emergency operation was performed, 
which revealed a malignant stricture at the junction of the upper 
two-thirds with the lower third of the small intestine, with enlarged 
mesenteric glands. Resection with lateral anastomosis was followed 
by uninterrupted recovery. After operation the faeces became normal 
in size and colour, and contained 25.28 per cent. of fat. The patient 
died two years afterwards from a recurrence. 


Syphilis.— Differentiation from syphilis affecting the mouth or the 
bowel is best decided by means of the Wassermann (or Kahn) test, 
but it must, of course, be appreciated that sprue and syphilis may 
co-exist in the same patient. In the author’s series of 200 cases, there 
was associated syphilitic infection in nine. 


Radiographic appearances.—The radiographic appearances of the 
bowel in sprue have been investigated by Pillai and Murthi. In 
acute cases there is no indication of the loss of tone or motility in the 
stomach or intestine. The stomach empties in two hours after the 
barium meal and the intestine in six to eight hours. In the subacute 
condition there is loss of tone and diminution in the peristaltic action. 
In chronic and atrophic cases, the terminal coils of the ileum are greatly 
dilated, the lumen of the bowel is distended, the outline of the transverse 
colon is smoother than normal, and marked haustellation is absent. 
These findings agree with those ascertained by routine radiography in 
the Hospital for Tropical Diseases, London. 

D. K. Miller and W. H. Barker (1987) have shown that the most 
significant abnormalities are distortion of the mucosal pattern and a 
variation of the calibre of the intestinal loops. Striking changes were 
observed in the jejunum, the normal delicate feathery pattern being 
replaced by one of coarser texture. The loops of the small intestine 
were dilated, especially in severe cases. Successful treatment resulted 
in disappearance of radiographic abnormalities. This has been con- 
firmed in the main by M. Feldman (1988). T. T. Mackie and M. A. 
Mills (1940) also describe as characteristic changes commonly seen in 
the duodenum and jejunum where the mucosal pattern is coarser than 
normal with striking variations in contour and size of the lumen. In 
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the small intestine motor activity is disturbed and there is segmental 
distribution of the barium in dilated coils (see also p. 418). These ab- 
normal appearances can be reasonably explained by pay nologies! 
changes in the small intestine. 


Sigmoidoscopic appearance of the bowel in sprue.—The 
author has studied the appearance of the bowel in sprue in the acute 
as well as in the chronic stage of the disease. In the former the mucous 
membrane is injected and has a bright, rosy-pink colour, with absence 
of mucus, and loss of the lustre peculiar to a healthy mucosa. In the 
chronic stage the bowel-wall is attenuated, and the mucous membrane 
is lax, diaphanous, of a pale grey colour, with lack-lustre and atrophic 
appearance. Sigmoidoscopy may be of considerable assistance in the 
diagnosis in doubtful cases. The author has been able to employ it on 
several occasions in those subacute cases in which the cardinal symptoms 
are either suppressed or evanescent. 

The sprue process commonly extends into the large intestine ; 
indeed it may affect the mucous membrane of the whole tract. The 
changes seen in the upper rectum may then be taken as an indication 
of the pathological appearances throughout the intestinal tract. Often, 
too, the characteristic pale, wax-like, semi-solid faces may be observed 
pouring down the rectal canal from the sigmoid. This may be pathog- 
nomonic. 

TREATMENT 


The treatment of sprue is one upon which many views are held, 
and in this work consideration will be given to the opinion of others. 
For the most part, it consists of bodily rest and careful dieting in order 
to procure assimilation. If treatment is started sufficiently early and 
persisted in, the result is usually successful, but, ifit is commenced later, 
when intestinal atrophy has progressed too far, the disease is almost sure 
to be fatal. It is certain that diet is the sheet-anchor in the treatment of 
sprue, and specific treatment is auxiliary. It is necessary to point out, 
however, that there is a distinct individual and psychological aspect of 
the case which must be taken into account in the dietetic treatment of 
sprue ; idiosyncrasy plays an important part, the majority of sprue 
patients being of the intelligent, impressionable, and introspective type. 
Some thrive on one dietary : others on a somewhat different one. There 
are those, for instance, who are partial to and can digest milk products, 
while in others the exact opposite obtains. 

At the outset the physician must endeavour to get on good terms 
with his patient, co-operation being essential for success, since treatment 
may be long and tedious. Careful and sympathetic nursing is fully 
as important as the medicinal treatment, and the patient should look 
forward to his meals—not resent his dietetic regimen : if he does, it 
will do him no good. 

Every case of sprue must be investigated from all points of view 
before active treatment is undertaken, and any associated conditions, 
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such as uterine discharges, syphilis, scurvy, dysentery, or helminthic 
infection, must be dealt with as far as possible. The weight of the 
faces should be determined daily by weighing pan and contents and 
subtracting from the total the known weight of the former. The 
average weight of normal feces is from six to eight ounces per diem ; 
in sprue it may be twice or three times this amount. By making a 
chart of the average daily excretion, an estimate may be formed of 
the progress of the patient. The problem of diet in sprue is one of 
restoring the balance of absorption, in which connexion the reader is 
referred to Charts 11-18. 
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Chart 11.—Composite graph of ten cases of sprue to show the relative increase in 
body-weight together with the increase in red blood-corpuscles. per cubic millimetre 
and with decrease in average weight of the stool. 


Although there are many opinions as to what comprises the most 
suitable dietary, it is agreed that two principal food constituents—fats 
and starches—cannot be completely digested or assimilated. The 
introduction into the diet of as much easily assimilable protein as the 
patient is capable of absorbing is therefore indicated. 

So many different lines of treatment have been advocated that it 
becomes a matter of difficulty to decide which is the best. There have 
been fashions in the treatment of sprue as there have been in that of 
many other long-continued and chronic diseases. The modern idea 
underlying treatment is to place it as far as possible upon a scientific 
basis, to lay down a scientific diet and adhere to it as much as possible. 
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Mixed diet.—Most cases of average severity, and those in which 
angmia is not a marked feature, thrive on a diet combining blandness 
with variety and avoiding those elements, viz. fats and starches, of 
which the patient is intolerant. As much easily assimilable and non- 
irritating protein as the patient is capable of absorbing should be 
given. The aim is to restore the balance of absorption (Chart 11), 
and it is with this purpose and from the construction of graphs of this 


= 
ozs stool |_| \ 


moo Average ibs body weight of patient: 
weee-sere-= Average 07s etool weight per day per Red) ; 





Chart 12.—Graph illustrating that decrease in amount and weight of stool 
in sprue runs parallel to increase in body-weight. (Average of ten cases.) 
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Chart 13.—Graph illustrating the intake of solid matter in the food in sprue and its 
effect upon the weight of the stools. 


nature that the author has designed his treatment of average cases. 
Observations on a number of cases have shown that on a mixed milk 
and protein diet, with the patient in bed, there is a loss of weight 
amounting to 5 lb. during the first two weeks of treatment, possibly 
due to elimination of tissue fluids. When once equilibrium has been 
established, a gradual increase of body-weight oceurs. It can be shown, 
furthermore, that any alteration in the amount and weight of the stool 
passed by the patient on this dietary is in inverse ratio to his change in 
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body-weight, and the smaller the average size of stool, the greater the 
increase in weight. (Charts 12, 18.) 


Remarkable increases in body-weight have been recorded by the 
author, e.g., one of 28 lb. in twenty-one days and another 87 lb. within 
forty days. In his series gain in weight was obtained in 78 per cent. 
The average increase per patient was 9} lb. and the average increase 
per week 14 1b. Usually it is rapid for three or four weeks, sae after that 
becomes more gradual. (Figs. 68, 69.) 





Fig. _68.—Appearance of patient Fig. 69.—Appearance of same 
24.10.25, before treatment. patient 5.1.26, after course of 
Weight, 88 Ib. dietetic treatment. 


Another point to note is the average weight of the stool in those 
cases which are progressing favourably on a given dietary. As the intake 
of solid food and its assimilation progresses, this increases up to a certain 
point, after which a gradual decrease is noted. Therefare, from the 
clinician’s point of view, the size and weight of the stool should not be 
taken as an indication for restricting the patient’s dietary, especially 
when associated with progressive increase of the body-weight. 


It is not necessary to give milk or substitutes alone for more than one 
week ; egg, sago and liver soup may then be added. 


25 
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Drets ror Acute Sprvuse 
Diet No. 1. First Week 
(Total calorie value, about 1,000 calories) 
Three pints (60 oz.) of cow’s milk or Benger’s food, in 5-oz. feeds at two-hour 
intervals; toast; ‘“‘ pulled bread”; ‘‘ Heudebert”’ rusks; or digestive 
biscuits with a scrape of butter. 


Diet No. 2. Seoond Week 
(Total calorie value, about 1,900 calories) 

Three pints (60 oz.) of cow’s milk or Benger’s food as in No. 1; rusks; 
toast ; sago, 6 oz. ; liver soup, 12 oz., in two feeds of 6 oz. each. One lightly- 
boiled egg ; weak tea; or sprue tea (t.e. tea infused with milk), 8 oz. 

Diet No. 3. Third Week Onwards 
(Total calorie value, about 3,900 calories) 
Breakfast.—Porridge, or gruel; 1 egg; toast and weak tea. 
ll a.m.— 10 oz. of milk, Sprulac or Benger’s food. 


Lunch.— Liver soup, 12 oz. ; minced chicken, 6 0z., spinach (or cauliflower), 
3 oz. ; sago (or semolina), 6 0z.; baked apple or mashed banana, 


6 oz. 

Tea.— Toast; tea; madeira cake; sponge cake; digestive biscuits 
(McVitie & Price), 3 oz. 

Dinner.— Brain or sweetbread, 4 0z.; calves-foot jelly, 3 oz.; arrowroot, 


sago, or tapioca, 8 oz. 


Diet No. 1 is adjusted to a low calorie value, and while taking it, the 
patient must be kept in bed and carefully nursed. Diet No. 2 1s of a 
higher calorie value ; while on this the patient may be allowed to sit 
up and use the lavatory. During the third, convalescent, diet, he may 
be allowed up in the afternoon. 

It has been the custom to augment Diet No. 2 by raw or underdone 
meat up to 8 ounces a day, in addition to liver soup. For this purpose 
raw meat is passed through a fine mincer and spread finely between 
two thin slices of bread. Diet No. 8 is instituted from the third week 
onwards and adapted to convalescence according to the special needs 
of each ; it is usually found necessary to persist with this until stools 
have become normal in size and of average consistency and colour. 
Convalescent sprue dietary should be nearly 4,000 calories daily, 
constituted as follows :— 


Milk, Benger’s food, or Peer (2 ee . 800 calories 
Ruaks (10 oz.) . 750 ‘3 
Sago (10 oz.) . ; ; , ‘ . 876 9 
Liver soup (16 oz.) . : ‘ : . 128 5 
Chicken (6 oz.) .. ; : : j . 890 
Two eggs (4 0z.) . , ‘ ; ; . 180 i 
Banana (2 0z.) . ; ; ; ; 58 ‘3 
Orange (4 oz.) . , ‘ 60 ‘ 


Extra : Underdone beef (6 oz.) : ‘ . 600 3 
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High-protein diet.—It has long been known that soup made from 
liver is exceedingly well tolerated in sprue, and its virtues were appre- 
ciated by Manson long before the work of Minot and Murphy on the 
treatment of pernicious anemia by a liver diet. Liver soup is made 
from fresh calves’ liver, or from ox liver, and is prepared as follows :— 


Three-quarters of a pound of fresh liver is finely minced, and immersed 
in a quart of water to which, when boiling, a small amount of tapioca 
or sago and some pepper and salt should be added. After simmering for 
two hours, the fluid is strained off and allowed to cool. The taste is much 
improved by adding stock prepared from beef or chicken bones. 


Hight to sixteen ounces of this soup may be given daily, and to each 
cupful half a teaspoonful of Marmite may be added. For those who 
cannot tolerate underdone meat, its appearance and taste may be 
disguised by adding it to the soup. 

It is to J. Cantlie (1906) that we owe the introduction of meat dietary 
in sprue. This is based on the Salisbury treatment, and was originally 
prescribed for those who were unable to take milk. The meat was given 
in the form of raw meat juice (the expressed juice of 4 to 5 Ib. of fresh 
lean meat) taken with a little water to allay thirst ; when this was well 
tolerated, scraped underdone meat was added. The raw meat sandwich 
was made as follows :— 


A quarter of a pound of beefsteak, freed from fat and gristle, is cut 
into small pieces and passed through a fine mincer. Two thin slices of 
bread are toasted thoroughly. Pepper and salt are added and the meat is 
sandwiched between the pieces of toast and eaten slowly. 


For those who cannot tolerate it raw, the meat may be slightly 
cooked in the following fashion :— 


One pound of tender undercut or beefsteak should be shredded finely 
and four tablespoonfuls of water added, with salt and pepper. This 
mixture should be placed in a steamer and stirred over the fire for seven 
to ten minutes until brown. It should then be served with a piece of dry 
toast. 


A modification is the high-protein dietary (N. H. Fairley) which 
has been found suitable for those patients with profound anemia 
and signs of intestinal atrophy in whom flatulence and meteorism are 
pronounced. In such cases alimentary rest is the therapeutic ideal, 
and this can best be obtained by giving the patient a minimum amount 
of those food constituents which the small intestine fails to deal with 
adequately. Overloading of the stomach, also, is to be avoided. It 
is therefore rational to make protein the chief constituent, commencing 
with a diet of low calorie value, and gradually increasing the quantity 
while maintaining the high-protein ratio. In this scheme five diets 
are employed, the calorie values of which increase progressively from 
770 in No. 1 to over 8,000 in No. 5. 
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Drat No. | 
(Calorie value, 770) 


8 a.m.—Underdone beef, 3 0z.; juice of half an orange, and glucose, 2 
drachms ; rusks, } oz.* 
12 noon.—Soup, 4 oz. + liver extract (equivalent to 3 lb.) ; underdone beef, 
3 oz. ; rusks, } oz.; juice of half an orange and glucose, 1 drachm. 
6 p.m.—The same as at 12 noon. 
Protein : fat: carbohydrate = 1.0: 0.3: 1.2 


Note.—Where patients are very ill, two-hourly feeds of meat and beef-juice 
can be substituted. 


Diet No. 2 
(Calorie value, 1,280) 


8 a.m.—Underdone beef, 5 oz.; rusks, 1 oz.; calves-foot jelly, 2 oz.; 
juice of an orange, and glucose, 2 drachms. 
12 noon.—Soup, 4 oz. + liver extract (equivalent to 3 lb.) ; underdone beef, 
5 oz.; rusks, 1 oz.; juice of an orange and glucose, 2 drachms. 
4 p.m.—Tea, 10 oz.; milk, 2 oz. 
7 p.m.—The same as at 12 noon, with calves-foot jelly, 2 oz. 
Protein: fat: carbohydrate = 1.0: 0.3: 1.0 


Dizt No. 3 
(Calorie value, 1,820) 


6 a.m.—Tea, 10 oz.; milk, 2 oz. 

8 a.m.—Underdone beef, 6 oz.; rusks, 14 oz.; calves-foot jelly, 2 oz. ; 
juice of an orange and glucose, 2 drachms. 

10 a.m.—1 baked apple; custard, 1 oz. 

12 noon.—Soup, 4 oz. + liver extract (equivalent to 3 lb.) ; underdone beef 
6 oz.; calves-foot jelly, 2 oz.; rusks, 1} oz.; juice of an orange and glucose, 
2 drachmes. 

4 p.m.—Tea, 10 oz.; milk, 2 0z.; baked apple, 1 oz.; custard, 1 oz. 

7 p.m.—The same as at 12 noon. 


Protein : fat: carbohydrate = 1.0: 0.32: 1.3 


’ Dirt No. 4 
(Calorie value, 2,200) 

6 a.m.—Tea, 10 oz.; milk, 2 oz. 

8 a.m.—Underdone beef, 7 oz.; rusks, 14 0z.; calves-foot jelly, 2 oz. ; 
juice of an orange, and glucose, 2 drachms. 

10 a.m.—1 baked apple, custard, 2 oz. 

12 noon.—Soup, 5 oz. + liver extract (equivalent to 4 lb.) ; underdone beef, 
7 oz. ; calves-foot jelly, 2 oz.; rusks, 3 oz. ; juice of an orange and glucose, 


2 drachms. 
4 ».m.—Tea, 10 oz.; milk, 2 0z.; 1 baked apple; custard, 3 oz. 
7 p.m.—The same as at 12 noon, but only 14 oz. of rusk allowed. 


Protein : fat: carbohydrate = 1.0: 0.34: 1.3 


* The best are Heudebert Rusks or the Dutch variety, Verkade’s ‘‘ Groote Beschuit.”’ 
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Dist No. 5 
(Calorie value, 3,020) 

6 a.m.—Tea, 10 oz.; milk, 2 oz.; glucose,* 2 drachms; rusks, 14 oz.; 
butter, 1 drachm; one scraped ripe apple or one fully ripe Canary banana 
(yellow ends). 

8 a.m.—Underdone beef, 7 oz.; rusks, 3 0z.; calves-foot jelly, 2 oz. ; 
juice of an orange and glucose, } oz.; honey, 2 drachms; butter, 1 drachm. 

10 a.m.—1 baked apple; custard, 3 oz. 

12 noon.—Soup, 5 oz. + liver extract (equivalent to 3 lb.) ; underdone beef, 
: oz. ; calves-foot jelly, 2 oz. ; rusks, 1} oz.; juice of an orange and glucose, 

Oz. 

4 p.m.—Tea, 10 oz.; milk, 2 oz.; glucose, 2 drachms; rusks, 3 oz.; 
baked apple, 1 oz.; cugtard, 3 oz. (egg, boiled or poached, sometimes sub- 
stituted) ; honey, 2 drachms. 


7 p.m.—The same as at 12 noon. 
: Protein : fat: carbohydrate = 1.0: 0.36: 2.0 


During convalescence a more liberal dietary is permitted, including 
cauliflower, marrow, celery, asparagus, tomatoes, and fruits. Red 
meats, chicken, and eggs are also advisable, but where carbohydrate 
intolerance has been a marked feature, small quantities of boiled 
a and milk puddings are gradually introduced after convalescence 

as been well established. 

On this dietary, increase in weight is not so rapid as it is on a diet 
containing more carbohydrate. The objects are to rest the bowel and 
to afford it a supply of blood which is richer in corpuscles and hemo- 
globin. When this has been accomplished by the combined hver extract 
and high-protein dietary, the ratio of carbohydrate is increased in a 
diet the calorie value of which is sufficient to maintain a steady increase 
in weight without the return of intestinal distension and gaseous stools. 


High-protein milk.—N. H. Fairley devised a milk powder which 
combines the advantages of a high-protein dietary with the bland 
properties of milk. This high-protein milk powder is now manufac- 
tured by Cow and Gate, Ltd., as Sprulac. It is prepared from fresh milk 
which is first treated by passage through a gauze and wire filter, 1s 
subsequently chilled and centrifuged to get rid of organic and inorganic 
débris, and is then passed through a mechanical mixing apparatus and 
desiccated by the roller process at 120° C. For use in the tropics it 
is put up in tins in which the air is replaced by carbon dioxide. The 
chemical analysis of the powder shows :— 


Moisture ; ‘ . $3.0 per cent. 
Fat , : . : : . 10.6 me 
Protein . : ; ; : . 34.0 a 
Lactose . ; : ; ; . 45.0 a 
Mineral matter , » “LA sf 


The calorie value per ounce is 125, and the ratio of protein, fat, and 
carbohydrate is 1.0 : 0.8 : 1.8. 


* Ordinarily 2 drachms of glucose are given twice daily. Insulin up to 6 units twice 
daily can be injected with this diet, and glucose can be increased according to requirements. 
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To many patients Sprulac is palatable, readily taken, and easily 
assimilated, and may be made very pleasant by the addition of coffee. 

The Sprulac diet is made up as follows: One ounce of Sprulac in 
8 oz. of water 1s given every 24 hours for six feeds a day (7.80 a.m. to 
7.80 p.m.), orange juice, calves-foot jelly, baked apples, and custard 
being gradually added. Eventually underdone beef (4 oz.) and rusks 
are given also. 


Milk.—In former times the most successful method of treating sprue was 
by means of the milk cure. This was the treatment adopted by Manson, 
Van der Burg, Thin, and others. It may occasionally be useful, especially in 
young adults and the aged. 


Specific treatment:—Vitamin B,—Nicotinic acid and 
riboflavin.—In acute recent cases of sprue, as well as in those of long 
standing, the author (1941) has recorded outstanding successes with 
nicotinic acid therapy based upon the principles expressed on p. 856. 
He has published the end results in a series of 24 cases. It is necessary 
that patients should be nursed strictly in bed because specific therapy 
is of little avail until the diarrhoea has ceased. 

Nicotinic acid is given in tablet form (50 mgm.) in doses of 150-800 
mgm. daily for 14-17 days, reinforced, whenever glossitis and angular 
stomatitis are prominent features, with tablets of 8 mgm. of riboflavin. 
The immediate and most striking effects of this form of therapy are 
upon the glossitis and rapid return of the taste-sense. The subsidence 
of these irritating symptoms probably exerts a profound influence upon 
digestion and assimilation. The fiery redness of the tongue fades away 
within 24 hours and the appearance is restored to normal within 8 or 
4 days. In glossitis of advanced sprue, with marginal indentations of 
the tongue and angular stomatitis, the addition of riboflavin is necessary 
to heal the angular excoriations. Probably further experience may 
suggest that larger doses of nicotinic acid may be necessary, while in 
those with intractable diarrhoea in whom absorption is impeded, in- 
jection of vitamin B, deep-subcutaneously may be more advantageous. 
A soluble preparation for this purpose has been produced in Pelonin 
(Glaxo). This injection is followed within a few minutes by a notable 
histamine effect.”* This treatment also favourably influences the 
intestinal manifestations. With the cessation of the diarrhcea (usually 
within four or five days) the stools gradually assume a normal size and 
colour within a period of 2-8 weeks. But the most gratifying change 
is the abatement of flatulence and meteorism, which are usually such 
persistent and distressing features. It is necessary to continue with 
nicotinic acid in reservoir doses (50 mgm.) for three months or even 
longer after the first course. The most striking testimony of the 
efficacy of this treatment has been that strict dietetic precautions 
appear to be no longer so necessary. All the patients in this series 


* This is characterized by a flushing of face, an intense feeling of heat, throbbing of 
the temples and a momentary increase of pulse rate 
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have been able to eat a normal diet within six weeks and to resume 
their normal occupations. Four more recent cases can now be cited as 
examples of this treatment and are the more remarkable inasmuch as 
they both had suffered from unrecognized sprue for many years. At 
present it appears advisable to advocate nicotinic acid in close combina- 
tion with liver therapy. 


1.—Male, aged 57 (May, 1941), sprue symptoms commenced in the Philippine 
Islands, had been in England two years with gradually progressing diarrhea, 
glossitis and anzemia. Stools typical, never less than six daily. Ansmia: 
customary megalocytic blood changes. Hemoglobin 60 per cent. Red 
cell count 2,625,000. In bed 17 days, treatment with nicotinic acid 300 mgm. 
daily plus total of 54 c.c. campolon liver injections. On discharge, hemo- 
globin 90 per cent, red cell count 4,325,000. Stools normal in size and colour. 
Improvement maintained at least five months without further treatment. 
Increase in weight 14 lbs. Now leading normal life. 

2.—Male, aged 51 (May, 1941), 26 years’ service in Malaya, had been one 
and a half years in England. Sprue symptoms for 14 years, loss of weight, 
glossitis, emaciation, megalocytic anemia, with small thready irregular 
pulse and constantly recurring syncopal attacks; tetany and cramps. 
Hemoglobin 75 per cent., red cell count 2,850,000. In bed 21 days, con- 
valescence delayed by ischio-rectal abscess. Treatment with niootinic acid, 
450 mgm. daily, plus liver injections—total 54 c.c. “campolon.” On dis- 
charge no diarrhea or flatulence, normal-sized, brown, solid stools. Hzemo- 
globin 85 per cent., red cell count 4,575,000, improvement in blood picture. 
Two months after, leading active life on war work, red cell count normal, 
eating full dietary. Increase of weight 14 lbs. No further treatment 
necessary. 

3.—Female, aged 59, three years in Bombay, 1922-1925; 15 years in 
England before onset of sprue symptoms. Seen in October, 1941. Then for 
10 months had been suffering from typical sprue symptoms ; loss of weight, 
64 Ibs. Flatulence and anemia pronounced. Typical sprue tongue. AB. colt 
cystitis. Condition had not been recognized, and many treatments instituted 
without effect. On nicotinic acid, riboflavin and liver treatment showed rapid 
improvement. In six weeks had increased 21 Ibs. Stools formed and brown, 
appetite good. Red cell count 4,400,000. Writes in January, 1942, that she 
feels well, is at work and has made a miraculous recovery. 

4.-—Male, aged 51, seen in October, 1941; 20 years in Assam, returned to 
England in 1938. Sprue symptoms for one year. Sore tongue with aphthe, 
emaciation, meteorism, anemia, considerable dilatation of stomach, low 
blood pressure (110 /65), edema of legs, tachycardia, pulse 48. Treatment : 
in bed for 17 days ; nicotinic acid, 450 mgm. daily, and riboflavin. Anahemin 
injections 4 c.c. daily for seven days. Marked febrile reaction to treatment. 
T. 103° F. with sweats. Improvement rapid and striking. Disappearance 
of all sprue symptoms within seven days, return of appetite, formed, brown 
motions, increase of weight (26 lbs. within two months), blood count normal, 
hemoglobin 94 per cent. Is now on normal diet, has had no more sprue 
symptoms and feels well. 


Fruit.—The value of fruit in the treatment of sprue has long been 
recognized, and in the popular opinion sprue is quite an agreeable disease, 
which can be treated successfully by a diet of strawberries. Some authorities 
have held that fresh fruit, or even extracts, exerts an almost specific effect ; 
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it was, therefore, formerly the custom to feed sprue patients on this fruit even 
during the winter season, when it was obtainable. The author, however, is 
convinced that, though strawberries are beneficial as an adjunct to the sprue 
dietary, they are only so when ripe at the proper season. Almost all fresh 
fruit is of value in the treatment of sprue, probably on account of the vitamin 
content. 

The strawberry treatment commences with two or three given with each 
feed ; if found to agree, the number is increased until two or three pounds 
are taken daily. Preserved strawberries and strawberry jam have also been 
employed, but they do not appear to exert the same effect as does the fresh 
fruit. The author has met with patients who have subsisted entirely, during 
the height of the season, on a diet of strawberries, and have succeeded in 
eating as much as 10 to 13 lb. of strawberries daily, but usually moderate 
amounts (4 lb. a day) of the fruit fulfil the purpose of a natural laxative. 
Fresh raspberries and blackberries are almost as well tolerated as strawberries. 
At other seasons of the year, when these fruits are not available, a Canary 
banana is a welcome adjunct to the diet. Sometimes a dietary of fresh 
tomatoes is beneficial. 

Bael fruit (Aegle marmelos) was introduced by Fayrer for the treatment of 
this disease, and appears to exert a beneficial effect in those countries in which 
it can be obtained in a fresh state, i.e., Ceylon, India and the tropics generally. 
It is advisable to give one large or two small fruits during the day. The ripe 
pulp should be scraped out of the hard shell and eaten with sugar and cream, 
or mashed into the consistency of gooseberry fool, strained through muslin, 
mixed with gelatin and made into a jelly, the flavour of which is much 
improved by a wineglassful of sherry. These fruits have been imported on 
ice to London during recent years, but their value is then questionable, as 
they decompose so quickly in this climate. It is still more doubtful whether 
extracts of the dried fruit are efficacious. There is, however, an efficient bael- 
fruit paste now on the market which can be obtained at one rupee a pot.* 

Papaya (Carica papaya), also known as the pawpaw or mummy apple, 
which contains the very potent ferment known as }apaine, can be obtained 
in nearly every tropical country, and is also imported into England,f but 
unfortunately it does not keep long. The pulp is quite agreeable in taste but 
somewhat insipid ; it is easily digestible, and some patients thrive exceedingly 
well upon it. 

Other fruits, such as baked apples and stewed plums, are useful. Bottled 
blackberries (especially Southwell’s) are of value, and Libby’s tinned straw- 
berries and blackberries can also be recommended. 


For the constipation that follows the acute stage of sprue, boiled 
onions, spinach, vegetable marrow, and especially, cauliflower stalks, 
may be used with great success. 


MEDICINAL TREATMENT * 


Care of the mouth and tongue.—Much can be done (in addition 
to nicotinic acid) to ameliorate the soreness and great distress caused 
by the stomatitis of sprue. The first measure is a mouth-wash, for the 


* The U.P. Stores, 15 Lindsay Street, Calcutta. 
+ Levier and Sherlock, Kingston, Jamaica, and The Army and Navy Stores 
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mouth should be washed out thoroughly after each meal. The least 
irritating is potassium chlorate, 2 drachms to the pint of rosewater, 
glycothymolin, or the proprietary article known as Lavoris mouth-wash. 

In certain cases where the saliva is very acid, neutralization of this 
by an alkaline mouth-wash, for instance, Phillips’s Milk of Magnesia, 
1 drachm to half a tumblerful of water, is often followed by great relief. 
In othet cases where the mouth is septic, the author has found hydrogen- 
peroxide washes to be extremely effective. For this purpose the stock 
solution of hydrogen peroxide 10 volumes is taken, and half a teaspoonful 
is added to half a tumblerful of water and the mouth thoroughly rinsed. 
When the patient becomes tolerant. increasing strengths may be used. 

Glauramwne,* a flavine product (diphenyl methane), yellow and of 
slightly bitter taste, has an effect in healing the mouth lesions of sprue. 
One drachm (one teaspoonful) in half a tumblerful of water is used as a 
mouth-wash twice daily. The yellow colour can be effectively removed 
from the tongue and lips by application of a cloth moistened with a 
little soap and water. 

The mouth and tongue are swabbed with the standard preparations 
of glycerin and borax, and if there is great pain, 1- or even 2-per-cent. 
cocaine may be added. The author has found that sucking euphagin 
tablets also alleviates the pain. These contain para-amido-benzoic- 
ethyl-ester and menthol, and have the effect of anesthetizing the 
tongue. Painting the ulcers with equal parts of crystallized carbolic 
acid and camphor is advocated, and a 1-in-1,000 solution of optochin 
is also recommended. For dysphagia 5 to 10 drops of 1-in-1,000 
adrenalin in water every four hours is said to give relief. 


The treatment of diarrhcea.—The best plan to combat the 
diarrhcea of sprue is to administer a small quantity of some potent 
aperient such as castor oil, 2 or 8 drachms, in order to clear out the 
bowel, after which Batavia powder (Pulv. Batavie co.) checks the 
diarrhea. This is a modification of the proprietary powder known 
as ‘ Peter Sys specific,” used by Manson, Cantlie, and other early 
observers. The powder is given suspended in milk or water, in doses 
of 1 teaspoonful (1 drachm) a day ; in very obstinate cases of diarrhea 
as much as 8 drachms (1 drachm three times daily) is given, but during 
convalescence it is useful in wafer cachets of 15 grains four times daily. 
Although mythical properties have been ascribed to this powder, 
equally good results are obtained with Crooke’s colloidal kaolin in 
drachm doses, while for nocturnal diarrhoea a bismuth and magnesia 
mixture (bis. oxycarb. 15 grains, mag. carb. pond. 15 grains) with 
chloroform water may be used. The author is convinced that, unless 
the diarrhoea is efficiently checked, no response to specific treatment, 
as for instance, with nicotinic acid (see p. 3892) can be attained. 


Peri-anal irritation or eczema may’ be very troublesome, and 
the parts must be kept clean with a diluted solution of potassium 


* Made up by B.D.H, 
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permanganate, followed by a dusting-powder of equal parts of talc 
and boracic acid. The following ointment gives relief :— 


BR Orthoform : ; , : . 40 gr. 
Zinc oxide . : ‘ : - 120 gr. 
Starch . : ‘ ; ; . 120 gr. 
Parafinad . ; : ‘ : 1 oz. 


Flatulence and meteorism.—Persistent flatulence and meteorism 
are distressing and may be made more so by unsuitable diet ; it may be, 
for instance, due to too much milky or sloppy food, so that the high- 
protein régime has to be adopted. Pituitary extracts are most useful, 
especially pitressin ($~1 c.c.), the injection of which is followed by relief; 
when this cannot be obtained, ordinary pituitary extract may be given. 
Charcoal compounds are also efficacious, e.g., charcoal biscuits (one 
three times daily), or a very good preparation known as Charkaolin 
(Allen and Hanbury). 


The following prescriptions are sometimes useful :— 


B Sp. ether. nitros. . 2 : . 15 min. 
Sp. ammon. aromat. ‘ : . 15 min. 
Aq. menth. pip. ad . : : $ 02. 

Occasionally. 

B Ol. menth. pip. ; : . 16 min. 
Mag. carb. . : ; : 1 dr. 
Cret. prep. ; a: : : . 10Ogr. 
Sod. bicarb. . 2 dr 

One teaspoonful in } eueablerl of vated, 

B Acid. sulph. aromat. : ‘ $ 02. 
Ol. cajuput.. ‘ : . 40 min. 
Ext. hematoxyli ; : 3 dr. 
Sp. chlorof. _. ; : : : 1 dr. 
Syr. zingib. . : 3 oz. 


One drachm in 3 tumblerful of water muenves necessary. 


Extreme meteorism and abdommal distension—In advanced cases 
with atrophy, dilatation of the small and also of the large intestine 
takes place, so extreme that it resembles Hirschsprung’s disease. 
These cases are very difficult to treat, as the distress caused by the 
gaseous distension is considerable. They require very careful dieting 
and restriction of the amount of fluid. The author has found that the 
best line of treatment is a combination of pituitary injection (pitressin 
4-1 c.c.) and high colonic lavage with hypertonic saline solution 
(2 pints). This is the one condition in which mechanical lavage of the 
bowel appears to do good ; in other cases of sprue it 1s contra-indicated. 

Rectal injections of warm olive oil (4 to 8 ounces) are also useful. 
In extreme cases a rectal tube may be used with success. A glycerin 
suppository may also be helpful. 


Anorexia.—The loss of appetite and distaste for food, which is 
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such a feature of acute cases, usually responds to injections of vitamin 
B, (Benerva Roche), 5 milligrammes daily for five days. 


Constipation.—Constipation following the acute phase of sprue is 
frequently almost as difficult to overcome as is diarrhoea. Often hard 
scybala form in the sigmoid loop and become impacted, causing extreme 
pain; in their passage along the bowel, also, they may excoriate the 
mucous surface, causing intestinal hemorrhage. The best aperient in 
these cases is undoubtedly castor oil given in drachm doses in liquid 
form or in cachets. In extreme cases it may be necessary to give an 
enema of warm olive oil (10 ounces) or even to remove the scybala 
from the rectum by means of the fingers. 

As a general aperient, preparations of petrol and agar, such as Petrol- 
agar (Red Label) in doses of 1 to 2 drachms at night, have the desired 
effect, and Agarol is almost as effective. Normacol is also useful, as 
is also Allen and Hanbury’s preparation, Isogel. When the constipa- 
tion 18 accompanied by extreme flatulence, hot applications to the 
abdomen or the immersion of the patient in a bath is often useful. 


Treatment of tetany and cramps.—Cramps of a group of muscles, 
especially those of the feet and legs, are almost invariable concomitants 
of a well-marked case of sprue. They, and also tetany, which is but a 
more extreme expression, are due to deficient calcium, but when it is 
reduced below 8 mgm. per cent. the administration by the mouth is 
followed by alleviation. The following preparations of calcium are 
recommended: Kalzana, two tablets three times a day, and calcium 
lactate, 10 grains, three times a day. It may be given in a mixture, as 
follows :— 


B Calc. carb. : ; ‘ : . 76 gr. 
Acid. lact. : ; ; 5 . 200 min. 
Aq. chlorof. ad : ; ; y 8 oz. 


Mix calc. carb. precip. with 3 oz. of tap water. Dilute acid lact. with 
about 2 oz. aq. chlorof. (double strength). Mix gradually the two solu- 
tions. Stir well until the effervescence ceases. Make up to 8 oz. with 
aq. chlorof. double strength. One ounce of this mixture contains 
approximately 30 gr. of calcium lactate. 

Calcium gluconate (Sandoz) injections (10 ¢.c.) are also useful in 
extreme cases. 

The realization that sprue is accompanied by a calcium deficiency 
led H. H. Scott, in 1928, to suggest the routine treatment of this disease 
by means of calcium and parathyroid. He advised that the calcium 
be given in the form of lactate in doses of from 10 to 15 grains three 
times a day, coupled with the administration of tablets uf extract of 
parathyroid (Parke Davis & Co.), 1/10 grain, two at night. These should 
be continued in full doses until the fifth week, reduced, and stopped 
altogether at the end of six weeks. . 


Treatment of sprue anzemia.—In the early stages anemia responds 
rapidly to dietetic treatment, and this, when necessary, can be reinforced 
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by iron preparations. In more extreme degrees, and especially when 
accompanied by hypochlorhydria, the treatment follows the same lines 
as for pernicious anemia. Diluted hydrochloric acid, 20 to 80 minims 
in orange juice, is given immediately after meals, but in the acute 
stages some cannot tolerate the burning of the tongue and mouth 
caused by this acid, and hydrochloric acid is then exhibited in the 
form of tablets of acidol-pepsin or betaine hydrochloride, 2 three times 
a day. 

In extreme anemia blood-transfusion has been resorted to with 
success. Care should be taken that the blood is carefully matched 
and that there is no auto-agglutination. Large transfusions (above 
800 c.c.) must be avoided ; it is probably bétter to give several small 
than one large one. The author in 1927 published a series of cases 
in which recovery from extreme anemia, as well as from all sprue 
symptoms, took place after a blood-transfusion. The deductions 
he arrived at from the study of five cases was that the effect was 
due not so much to mechanical replacement of the destroyed blood- 
corpuscles, as to stimulation of the blood-forming organs. In two 
instances, more than one blood-transfusion proved necessary to obtain 
the desired result. 

Laver therapy.—The beneficial effects of liver soup in sprue have 
already been noted. Since the work of Minot and Murphy in 1926 
it has been customary to reinforce this by the administration of liver 
extracts by the mouth, but this is very expensive treatment, most 
patients cannot afford it, and it is by no means so efficacious as the 
injection method. Favourable results in the stimulation of reticulocytosis 
take place after the intramuscular injection of liver extracts. One of 
the best preparations is Hepatex (P.A.F., B.D.H.), of which 1 or 2 c.c. 
are given daily for ten days, in which period » reticulocyte rise usually 
takes place. Campolon (Bayer), 4 c.c. on alternate days for at least 
twelve injections, is followed by gratifying results.* The first injections 
are somewhat painful at the site of inoculation, but the pain gradually 
wears off as further injections are given. This method has the ad- 
vantage of being considerably cheaper than the oral liver extract. 
In cases in which there is no satisfactory response to this method of 
treatment, and in cases in which the anemia js, as occasionally found, 
of the microcytic type, iron extracts, e.g., ferrous sulphate tablets, 5 
grains, two at night, or hematinic plastules (Wyeth) are advantageous. 
The scale preparation of ferri et ammonii citras in 80-grain doses daily 
is extremely useful on account of its ready solubility. 

Additional measures.—In order to promote metabolism and to 
increase the appetite in recalcitrant cases, small doses of insulin have 
been found useful, commencing with one unit a day and gradually work- 
ing up to six. 

Massage and passive movements are of considerable benefit, especially 
in men who have been accustomed to hard exercise. They certainly 


* In extreme cases as much as 6 .c. can be tolerated. 
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appear to improve the nutrition of the tissues and promote content- 
ment of mind and body. Massage of the abdomen, however, should 
be deferred until all the more urgent symptoms have subsided ; then, 
especially in severe constipation, it may prove of considerable value. 

Heliotherapy.—Heliotherapy, either by exposure of the patient to 
the direct rays of the sun or by application of ultra-violet rays to chest 
and abdomen, has a place in the therapeutics of sprue. 


CONVALESCENCE 


The treatment of convalescence in sprue is an important matter, 
and, in order to avoid relapses, it is necessary that the patient should 
reside in an equable climate. Extremes of heat and cold, especially 
winds accompanied by rain, are likely to produce relapses of diarrhea. 
Those people who can afford it are well advised to spend the winter 
out of England, especially in the Canary Islands or Madeira, where a 
continuous supply of fresh fruit and particularly tomatoes can be 
procured. Egypt and North Africa are on the whole unsuitable for 
sprue patients on account of the extremes of temperature, and also 
because of the irritating sand and dust. Those who have to remain 
in England should winter in some mild health resort, such as Torquay 
or Paignton, or other parts of Devonshire, Cornwall, or the Isle of 
Wight. The East Coast is particularly unsuitable in the winter and 
spring months, while sprue patients of Scottish origin should be 
discouraged from returning to their homeland until the autumn. 

For those whose physical condition permits it, walking is by far 
the best exercise during convalescence; this should be persisted in, 
should be graduated, and should be pressed to the point of slight 
fatigue, but extreme fatigue must be avoided. Mild golf appears to 
be useful. Motor trips are apt to bring on chills and diarrhoea. Should 
the patient’s occupation involve strenuous physical exertion, he must 
gradually train his body for at least six months before returning to full 
duties. 

A reservoir dose of Campolon (4 c.c.), Pernemon forte, Anahemin, 
or some other liver preparation, given intramuscularly or deep sub- 
cutaneously twice weekly, is desirable for several months. 

The question of diet in convalescence always arises. The more one 
sees of this disease the more is one convinced that this is a matter 
of importance, and that the longer the restrictions of diet are persisted 
in the better is the ultimate outlook. Convalescent diet consists of 
all reasonable articles of food with the exception of coarse vegetable, 
such as cabbage, broad beans, carrots, and turnips; of potatoes, and 
of ordinary butcher’s meat. Cheese, rich cakes, rich sauces, pastry, 
and condiments are also definitely contra-indicated. Most forms of 
alcohol are to be avoided, particularly such fermented liquors as beer 
and stout, but for those who are accustomed to it, one whisky and water 
may be allowed at night. The meals should be light ; over-eating must 
be avoided, and supper should be the lightest meal of the day and 
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taken before 7.80 p.m. Any tendency to constipation must .be checked 
by the addition of more fruit and by taking Petrolagar. Plenty of 
chicken and fruit should be eaten, and all fatty preparations and starchy 
puddings avoided. Vegetables such as tomatoes and cauliflower 
appear to be well tolerated ; but such starchy foods as white bread, 
rice puddings, and beans are not. 


CONVALESCENT Distr 


Breakfast 
Porridge, made from : 
Quaker Oats ‘ ‘ ‘ , : , . £02. 
Milk (or Sprulac) . ‘ ; . ‘ ‘ . pint 
Sugar . ‘ ; : ; ; ; ’ . $02. 
1 Egg, lightly boiled 
Toast . : ; : ‘ : : ~ ldoz. 
Tea (very weak) 
1l a.m. 
Warm milk or Sprulac : : : . § pint 
Lunch 
Liver soup. ‘ ‘ ; : ; , . 12 02. 
Boiled fish .. ; ‘ : : : . 602. 
Chicken ‘ : ‘ : : ; . 402. 
or Rabbit . : ‘ : . 402. 
Spinach : : ; é ; : . 8oz. 
or Veg. marrow . : ; : : ; . Bf oz. 
Peas . , : ; : . ; . Igoz. 
or Cauliflower. k , : : . 402. 
Milk pudding . : : : ; : ; . 4 pint 
Baked apple . j ; ; ; ; 2 . 602. 
or Banana . : : : : : ; . 3 oz. 
Tea 
Toast . : . : ‘ ‘ : ‘ . 3 oz. 
Madeira or sponge cake, or biscuits . ; . Boz. 
Weak tea. 
Dinner : 
Brains . ‘ , ‘ : ‘ ’ . 402. 
or Sweetbread .. ; ; : : : . 38oz. 
Calves-foot jelly . ; ‘ ‘ é . 3 oz. 
nana . ‘ ; 5 ‘ . ; ; . 8 oz. 
Arrowroot , ‘ : : ; : ‘ . $$ pint 


Return to the tropics.—The return of the sprue patient to the 
tropics is always a vexed question. Unfortunately, the balance of 
evidence goes to show that when the disease has become well established, 
even if complete recovery appears to have taken place, on return to 
the tropics relapse is apt to occur sooner or later. Often the ruling 
on this point appears to be a very harsh one, as it may mean cutting 
short the career of young and promising officials. It is difficult to 
formulate definite rules. The author’s own impression, the result of 
considerable experience, is that the physical and mental state of the 
patient should be taken as a guide, due regard being paid to his occupa- 
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tion and age. Those under thirty can be said to recover from sprue 
completely, and there are numerous instances in which men and women 
have served for many years in India and the East after suffering from 
a severe attack. It 1s otherwise in those over fifty ; on no account 
should they be permitted to return if it can be avoided, because in 
more elderly people, when relapses have taken place, intestinal atrophy 
may attain a degree from which recovery is impossible. 

There appears to be also definite danger in returning to the locality 
where the disease was originally contracted—Bombay for instance. 
Patients, on the other hand, may return to some up-country station 
in India and, if careful about their dietary, may remain free from 
Symptoms. The tendency to relapse does not appear to be brought 
about solely by the tropical climate, because patients who originally 
contracted their disease in India, may thereafter reside in Hast and 
Central Africa with impunity. In the author’s work on sprue in Ceylon, 
some twelve cases are cited of people who continued to live on the 
island for twenty years or more after recovery from sprue. 

Prognosis.—In the average case prognosis is good, provided that 
the nature of the disease is adequately recognized and the necessity 
for strict dieting is appreciated. Since these essentials have become 
more widely known, and their due value assessed, the writer has found 
that the hopelessly atrophied cachectics, with capacity for absorption 
totally destroyed, are no longer encountered. The impression gained 
from older textbooks is that sprue is necessarily a fatal disease ; this 
is, of course, by no means true. 

The prognosis depends a great deal upon age. The outlook in those 
below the age of thirty is distinctly good, however bad the symptoms 
may he, and the patient can be assured of a permanent restoration to 
health if he continues to live in a temperate climate. The prognosis 
is by no means so favourable in cases of relapsing or recurrent sprue 
in persons over fifty, especially when the sprue commences, as 80 
frequently, as an aftermath of long arduous residence in the Far Hast. 
But it is a great mistake even then to consider the case hopeless. An 
optimistic attitude on the part of the patient, as well as on the part of 
the doctor, constitutes half of the battle. 

It is difficult to state the mortality rate of sprue under modern 
conditions, but it is somewhere about 7 per cent. In elderly people 
the sprue process may not be the actual determining cause of death. 
G. Carmichael Low has given the following table in an analysis of his 
150 cases. 


Cured. ‘ ‘ ‘, ; . « 22 
Satisfactory : 60 
Improved ‘ 22 
Not improved . 16 
Died : . 10 
Unaccounted for 20 


In the author’s series, the mortality rate has been 1.5 per cent., 
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excluding those moribund on admission. The prognosis has greatly 
improved since the introduction of Campolon, other liver injections 
and nicotinic acid. 

Prophylaxis.— While the true wtiology of sprue remains obscure, 
it is very difficult indeed to lay down definite instructions for its 
prophylaxis, but certain facts emerge and the author feels justified 
in setting forth his personal views. Undoubtedly, prolonged residence 
in an endemic Zone without regular leave to a temperate climate does 
predispose to the development of sprue in the European. To escape 
its ravages, regular annual leave to a cooler atmosphere is necessary ; 
a succession of hot weathers in the plain of India must be regarded as 
a definite factor in causation. 

Housing and sanitation bave been found to affect the incidence; and 
nowhere does this appear to have been more adequately recognized than 
in Ceylon, where erection of modern bungalows, with effective sanitation 
and conveniences, has undoubtedly lessened the incidence. 

Due attention must be paid to the effects of previous disease, which, 
as we have seen, exerts a predisposing influence in sprue. The most 
important diseases, from this aspect, are malaria, dysenteries and hill 
diarrhoea and all that appertains to their prophylaxis applies also to 
sprue. In women, repeated pregnancies and parturition are a debili- 
tating factor ; this was recognized long ago by Patrick Manson, and is 
now realized in India, and indeed wherever sprue occurs. 

Personal halits—Whether personal habits, such as over-eating and 
drinking, or the habitual ingestion of any particular article of food, 
such as hot curries, lead to changes in the intestinal tract and to sprue 
is still unsettled. Possibly the frequency with which sprue formerly 
occurred in veterans, the devotees of club life, was in part due to 
chronic alcoholism. This led Manson to remark that sprue might be 
regarded as the past participle of the verb “to spree.” There is, 
however, some evidence that alcohol is to be regarded merely as a 
debilitating factor, so rendering the subject more liable to infection. 
There is at present no evidence that food, per se, whether frozen or 
contaminated, exerts any influence upon the production of sprue, 


HILL DIARRHGA 


This is a form of mild diarrhoea accompanied by flatulent dyspepsia 
and the passage of copious liquid, pale, and frothy stools. In many 
respects it resembles the early stages of sprue, with which it is closely 
associated, and may often constitute the starting point of that serious 
disease. It occurs principally ia Europeans visiting the hills after 
residing for some time in the hot lowland sof tropical countries, 
especially India. 

History.—A. Grant (1854) originally described hill diarrhoea as 
occurring at Simla at an elevation of 6,500 to 8,000 feet. It was then 
considered to be a source of serious inefficiency, and the cause of 
invaliding among the troops stationed at Simla. At first it was 
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regarded as a form of scurvy. A. Crombie in 1880 described a very 
severe epidemic at Simla in which about 75 per cent. of the population 
were attacked. He regarded the disease as a disorder of the liver 
brought about by the unaccustomed low temperature of high altitudes 
after residence in the hot plains of India. He pointed out that a similar 
affection sometimes showed itself in the highlands of Europe. 
J. Duncan, at a later date, put forward the hypothesis that this 
peculiar form of diarrhoea was due to the presence of mica in drinking- 
water derived from laterite rocks. This hypothesis was subsequently 
supported by Dyson. 

Geographical distribution.—It is noted that, in India, at an 
altitude above 6,000 feet, an atmospheric saturation with water vapour 
is apparently particularly favourable to the development of hill 
diarrhoea ; outbretks begin and end with the rains. In certain years 
the disease is apt to assume an epidemic character; thus in 1880, 
50-75 per cent. of the European population were affected, three- 
quarters of these within one week. In some years hill diarrhea is 
less prevalent than in others. 

According to Pock Steen (1987) a similar affection occurs in the 
highlands of Java, locally known as ‘“‘ Bandoeng Sprue”’; it is met 
with at a more or less definite height on the Preanger plateau. He 
suggests the possibility of a suprarenal insufficiency, resulting in 
disturbance of lipoid and carbohydrate metabolism, as explaining 
the low blood pressure, low blood sugar and increased susceptibility to 
bacterial toxins. Commonly the diarrhea is a sequel to an acute attack 
of bacillary dysentery. The association of this diarrhcea with allergic 
manifestations must be borne in mind. 

Etiology and pathology.—lIt is difficult to say what the precise 
factors are which determine the onset of this disease. The low baro- 
metric pressure associated with great elevation above sea-level may 
be a favouring circumstance ; damp seems to be indicated by the fact 
that the disease occurs principally during the rainy season, while 
chills after exposure to the high temperature of the plains have possibly 
an important share. There appears to be some interference with the 
functions of the liver, and this is borne out by the dyspepsia and the 
character of the stools ; possibly a portion of the small intestine con- 
cerned in digestive as well as in absorptive processes is implicated, for 
hill diarrhwa appears to be something more than catarrh of the bowel. 
Hypochlorhydria is common. Physiological causes may play a great 
part in bowel disturbances in the tropics, with particular effects on the 
hepatic functions and the excretion of bile, as can readily be understood 
when we take into account the drastic changes entailed in the rapid 
removal from the hot steamy plains to a cool and even chilly station. 
There is an urgent need for further investigation of the physiological 
consideration here involved, for a complete understanding of the true 
etiology may shed light on the genesis of the steatorrheas. 

Symptoms.—Without any obvious cause, the patient, who appears 
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to be in general good health, becomes attacked soon after arrival at 
a hill sanatorium with looseness of the bowels, which comes on regularly 
every morning between three and five o’clock. The diarrhoea is sudden 
and imperative and the motions passed are remarkably copious, very 
watery in some instances and pasty in others. They are pale and 
frothy, and have been compared to recently stirred whitewash. The 
passage of the stool 1s attended with little or no pain and is followed 
with a great sense of relief. Usually half a dozen or more of such stools 
are voided before 11 a.m., but after that hour the diarrhea is in 
abeyance for the rest of the day, and the patient may go about his 
duties feeling perfectly normal. Thus, the distinctive features of this 
form of diarrhea are the regularity of its recurrence every morning, its 
cessation after a certain hour, and the absence of colouring matter in 
the stools. There is also a very considerable amount of flatulence. The 
abdomen is blown up like a drum, so that the patient becomes conscious 
of unpleasant peristaltic movements, associated with a sensation that 
some chemical process is proceeding inside. 

Occasionally cases are met with in which the stools become very 
pale, although there is no actual diarrhoea ; such cases are frequently 
encountered among passengers on big liners emerging from the tropical 
heat into the cooler atmosphere of the Mediterranean. It is most 
necessary that this purely temporary affair should not immediately be 
regarded as the manifestation of the more serious disease of sprue, 
although, as has already been pointed out, the one may lead, after a 
considerable period, to the other. Pock Steen has shown that “ pseudo- 
allergic ’’ symptoms, such as bronchial catarrh and hay fever, may 
precede the attack but tend to disappear as soon as the sprue-like 
diarrhoea manifests itself. Urticaria is frequent. Nervous phenomena 
are also noted, accompanied by low blood pressure and tachycardia. 
Myasthenia and fatiguability are common sequele. 

Treatment.—The attack of hill diarrhoea is usually slight and yields 
to simple remedies. As recommended by Crombie and endorsed by 
nearly every physician of experience since his day, the diet should 
consist almost entirely of milk; the patient should be put to bed, 
clothed warmly, and given one teaspoonful of liquor hydrargyri per- 
chloridi in water, fifteen minutes after food; two hours later he is 
given 12 grains of pepsin, lactopeptin, or some other digestive ferment. 
Pock Steen recommends calcium lactate in large doses. When the 
diarrhoza persists after this treatment, the only method which promises 
success is that the patient should be sent down to a low country where 
the climate is warmer and there are no sudden changes of temperature. 


CHAPTER XXII 


IDIOPATHIC STEATORRH@EA, CCELIAC DISEASE, 
PANCREATOGENOUS STEATORRHEA 


IDIOPATHIC STEATORRH@A AND CQLIAC DISEASE 


Synonyms.—Cceliac Disease; Gee’s Disease; Gee-Herter Disease ; 
Gee-Thaysen Disease; Dre Coeliakie (German). 

History.—In 1888 Samuel Gbe published a description of the 
“Coeliac Affection ’’ in which he gave a clear description of a stea- 
torrhcea occurring in patients of all ages, but especially in young 
children. He gave there a good picture of the pale, bulky, offensive 
stool of coeliac disease, but as he appears to have included a number 
of cases of patients who had previously resided in India, it is probable 
that he regarded this disease as indistinguishable from tropical sprue. 

In 1908 C. A. Herter published a book on “ Infantilism from Chronic 
Intestinal Infection,’’ in which he associated the maintenance of a 
fair degree of mental development with arrest of the bodily develop- 
ment, marked abdominal distension, and a moderate degree of anemia. 
He further commented upon the occasional occurrence of rickets, and 
the changes observed, though rarely, in the tongue, which may be 
red with swollen papilla. In his biochemical studies, C. A. Herter 
showed that there is a disturbance of calcium balance, and he further 
demonstrated that 80-40 per cent. of the fat in the stool was in the 
form of fatty acids. This fat loss was not due, he considered, to 
diminished power of fat-splitting, but to a failure of absorption. The 
retardation of development he attributed to insufficiency of food 
absorbed from the digestive tract, and the failure of calcium absorption 
to calcium loss in the stools. : 

In 1909 the condition was described again by O. Heubner in Germany, 
and in that country it is frequently referred to as the Herter-Heubner 
disease. The monograph of K. Hansen and H. v. Staa (1986) clearly 
indicates that the disease in Germany is essentially the same as that 
described by E. H. Thaysen in Denmark and T. I. Bennett, D. Hunter 
and J. Vaughan in England. 

It is probable that coeliac disease in children, which manifests itself 
by digestive disturbances and diarrhea, is the same as steatorrheea 
in adults. This aspect has been specially studied by L. G. Parsons 
and A. H. Miller. The pathological changes in the intestinal tract 
have been studied in Austria by H. Lehndorff and H. Mautner (1987). 

The resemblance of this condition to tropical sprue has been com- 
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mented upon since the time of Gee. In recent years E. H. Thaysen has 
been the chief exponent of this view, which he has summarized, 
employing a wealth of material, in his book on “ Non-Tropical Sprue ”’ 
(1982). He states unequivocally that tropical sprue and idiopathic 
steatorrhcea are one and the same disease. 

The association of tetany with steatorrhoa has been widely com- 
mented upon and was specially studied by F. Langmead in 1911. 
Coeliac disease in children has been found, especially by L. G. Parsons , 
and A. F. Hess, to be the cause of rickets. The hematological features. 
of idiopathic steatorrhoea have been studied by G. Fanconi (1928) and 
E. H. Thaysen (1931). 

It has become clear that cceliac disease is not confined to childhood, 
but may make its first appearance in adolescence or may press itself 
on our attention for the first time in adult life, even, it may be, in 
old age. It is also to be noted that the disease may be characterized 
by emaciation, fatty diarrhoea, infantilism, tetany, osteomalacia, 
rickets, a definite anemia, and megacolon. Pellagrous lesions on the skin 
have been noted in advanced cases (Bennett, Hunter and Vaughan, 1982). 
The general affinity of this group of steatorrhmas to tropical sprue is 
clear, and the conceptions underlying this idea have already been set 
forth (p. 841), but certain additional information regarding the 
etiology of the group has come to light. F. Verzar and L. Laszt (1986) 
have now been able to show that vitamin B, (riboflavin) is a respiratory 
enzyme connected with flavin phosphoric acid and that its production 
can be prevented by mono-iodacetic acid. In animals so poisoned, other 
processes connected with phosphorylation are also inhibited. Thus 
steatorrhcea and osteoporosis developed and the picture became that 
of coeliac disease. It therefore appears possible that this group of 
diseases can best be explained as an effect of inhibition of phosphory- 
lation through decreased production of adrenal cortical hormone. 


Sd 


Ca@xiac DisEASE IN CHILDREN 


Coeliac disease in childhood (also known as chronic intestinal indi- 
gestion and intestinal infantilism) has now become a well-recognized 
entity in pediatrics, and has been the subject of much study in recent 
years. The onset of this affection, now generally recognized as an 
inborn error of metabolism, usually occurs in children between one 
and five years of age; it may, however, remain unrecognized till the 
child has attained the age of seven or more. Among fifty-four cases 
analysed the age of onset varied between four months and sixteen years. 
It is apparently a much more common condition in the British Isles 
and in Germany than in the United States ; L. E. Holt and R. McIntosh 
state that it occurs only once in every 1,500 admissions to the children’s 
hospital in Baltimore. 

Etiology.—The parents may volunteer the information that the 
child has exhibited difficulty in digesting milk from the commencement. 
Both sexes are equally liable to coeliac disease, but heredity appears 
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to have a definite influence—a matter which certainly requires fuller 
investigation. Fanconi has pointed out that the disease is more frequent 
in communities where the infant mortality is low. 

Pathology.—In all cases in which investigations have been carefully 
conducted no characteristic pathological change has been revealed. 

No satisfactory explanation of the difficulty in fat absorption is at 
present available. There is no defect in fat-splitting, and no true 
steatorrheea, such as the passage of fat droplets; no changes have 
been found in the pancreas at autopsy, nor has any evidence of endocrine 
deficiency been forthcoming. H. Lehndorff considers that the changes 
seen at autopsy are consequent upon diarrhea and malnutrition. The 
loading of the mesentery with fat has been commented upon. 

H. Thursfield and D. Paterson (1984) have suggested that the disorder 
may be due to some loss of action of bile salts. There is a disappearance 
of glycogen from the liver as the result of chronic disturbance of 
nutrition. Gastric achylia has been found to be the exception rather 
than the rule. The fasting blood-fat is low, but after a fat meal it fails 
to rise to the normal extent, so that a flat lipemic curve is obtained. 
There is, therefore, a tailure of fat absorption. 

The fasting blood-sugar may be subnormal, so that a flat low-sugar 
curve is characteristic. The explanation of this curve, as of that in 
sprue, is still in doubt, but there is good reason to believe that this 
metabolic defect is similar to that of rickets in small infants. It seems 
that the patient is unable to absorb an adequate amount of vitamin D. 
though a corresponding vitamin-A deficiency has not been noted in 
coeliac disease. EK. Badenoch and N. Morris have shown that the 
height of the blood-sugar curve after ingestion of glucose increases with 
age, but flat blood-sugar curves are not pathognomonic of cceliac 
disease since they are present also in hypothyroidism and in marasmus. 
Simultaneous administration of fat with glucose flattens the blood-sugar 
curve even in healthy children. Children with coeliac disease are more 
sensitive to the effects of insulin than are normal children. 

Injection of anterior pituitary extract raises the level of the fasting 
blood-sugar, and causes a short improvement in the absorption of fat. 
The radiographical appearances, according to R. Golden (1941), 
resemble those of idiopathic steatorrhma in adults (p. 418). Similar 
changes were recorded by E. Spriggs (1987) in a fatal case. 

Symptomatology.—The child suffering from celiac disease presents 
a wan, thin, and sallow appearance. There is emaciation of the body, 
legs, and arms, the face being usually less affected. Dark rings are 
noted under the eyes. The abdomen is prominent and distended. 
Such children show marked nervous symptoms; they are irritable, 
extremely difficult to manage, and easily fatigued. Development is 
generally retarded and mentality is slow. In older children, if the 
disease persists, there is infantilism and retarded sexual development. 

The gastro-intestinal symptoms are attributable to errors in fat 
absorption. The stools are loose, pale, and copious, but in number 
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may not exceed one or two daily. In severe cases they assume a 
frothy and offensive character and the bulk may then be extreme. 
The excess of fatty acids is responsible for the stench of the excreta, 
and possibly also for the secondary enteritis. Exacerbation of 
symptoms occurs at irregular intervals and appears to be due to any 
increase of fat in the dietary. 

The abdomen is distended, the meteorism being due, mainly, to 
flatulence. The muscles are flabby and the lower edge of the liver 
may be palpable. In some cases megacolon may develop, especially 
in those in whom diarrhoea is not severe. The appetite is poor and 
there is usually a natural inherent reluctance to take fats and milky 
foods. If the child is forced to eat these, vomiting may occur. Some 
of these children are so extraordinarily sensitive to fat in food that 
a small amount may precipitate an attack of fever and diarrhea. 

In severe cases of coeliac disease evidence of interference with the 
calcium and phosphorus metabolism may appear in defective bone 
development, e.g., in osteoporosis and rickets. The bony changes 
have been specially studied by Iu. G. Parsons (1988), who regards the 
rickets as of the late type. Tetany, with Trousseau’s and Chvostek’s 
signs, has been noted in these cases. Anawmia may be a secondary 
factor, and appears to follow the same lines as in steatorrhea of adults ; 
that is, it may be simple hypochromic anemia responding to iron, or a 
megalocytic hyperchromic anwmia responding to liver or to yeast 
(marmite) therapy. On rare occasions there is a type resembling 
‘“ Cooley’s’” anemia—an erythroblastemia, which responds to treat- 
ment with iron. 

A low degree of nocturnal fever, associated with night sweats and 
persisting for months, is common ; less frequently, bouts of high fever 
may occur, preceded by loss of appetite, coated tongue, and sallowness. 

Two main types of cceliac disease in children can be differentiated. 
The first is associated with diarrhea ; in the second the symptoms are 
much milder, but the stools, though formed, are large, pale, and bulky. 

No changes in the tongue or buccal mucosa have been noted. 

Progress of case-—The ability to absorb fats may increase gradually, 
and abdominal disturbances may diminish as growth develops. Thus 
in some the ability to absorb fat is regained, while others, recognizing 
this inability, automatically avoid fats for the rest of their lives. 
The megacolon developed in infancy may persist in adult life. 


Cases in which there is extreme wasting and diarrhoea, and especially 
those in which tetany develops, are usually fatal. The mentality, 
which is slow, with loss of power of concentration, may improve after 
puberty and on a suitable dietary. D. Hunter and others have remarked 
that children with chronic cceliac disease may develop signs of pellagra. 

The writer has encountered three cases of cosliac disease in small boys of 


European parentage, ranging in age between 2} and 7} years. One hailed 
from India, one from Hong-Kong, and the third from Malaya. In each 
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’ the illness apparently commenced as a sequel to an acute attack of dysentery, 
presumably bacillary. The chief features which impressed themselves on 
the mind were the extremely irritable temperament, the distended abdomen, 
the capricious appetite, and the large, offensive, clay-coloured stools. The 
improvement in mind and body which followed appropriate treatment with 
a fat-free dietary was both rapid and striking. 


Diagnosis.—The diagnosis is not difficult to make in a typical case. 
Coeliac disease has to be distinguished from rickets with catarrhal 
diarrhoea ; chronic pancreatitis; gastro-colic fistula ; tuberculosis of 
the lacteals or mesenteric glands; giardiasis (see p. 258); irritating 
intestinal poisoning, such as poisoning with boric acid; sprue (see 
p. 887) ; and megacolon or Hirschsprung’s disease. 

Radwgraphic examination of the long bones generally shows a 
decreased density of the bone, i.e., a mild degree of osteoporosis. 

Analysts of the foeces.—Fat forms 50 to 80 per cent. of the dried feces 
in the acute stages. In quiescent periods the amount is slightly 
increased ; when the patient is on a fatty or milk diet the proportion 
rises. The fatty acids and soaps (split fat) account for some 80 per 
cent. of the total fat. The bulkiness and frothiness of the stool is 
due to excessive carbohydrate fermentation. 

Treatment.—The general principles of treatment are as follows: 

1. A low-fat diet, consisting of skimmed milk (commencing with two 
pints daily), orange juice and green vegetables. Later, lean meat, 
bread, boiled fish, eggs and jam are permitted. All fats are to be 
avoided. 

2. Vitamin D is given as irradiated ergosterol (radiostol), with 
ultra-violet light. 

8. To increase absorption, bile salts are recommended by H. Thurs- 
field, being given in gelatin capsules, containing 1 grain of equal parts of 
sodium glycocholate and taurocholate. <A palatable preparation, known 
as ‘‘ Hlixir Cholalic,” is made by Allen & Hanbury. 

4. For the anemia, iron and yeast preparations (marmite) are 
indicated. 

5. The associated tetany and rickets require special treatment on 
the usual lines. 

Diet.—The essential features of the diet are (1) that it shall contain 
the minimum of fat, and (2) that the protein and carbohydrates shall 
be in a form acceptable to the child’s digestive capacities. 

Protein is usually well tolerated, but carbohydrate often constitutes 
a difficulty, and various forms must be tried until one suitable to the 
individual case is found. In infants, skimmed dried milk, for example, 
separated Cow and Gate reconstituted with water in the proportion 
of 1 drachm to each ounce of mixture, forms the basis of the diet. 
To this may be added protein in the form of casec or plasmon. For 
older children, meat, in the form of rabbit or chicken’s heart, or tripe, 
is included in the diet. 

The nutritional integrity of the diet nmst be ensured by the addition 
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of carbohydrates, but the form in which this is best tolerated varies 
greatly with the individual child. Dried cereals (Post-Toasties, 
Cornflakes, Force, etc.) are useful, and may be served as puddings, 
made with skimmed dried milk. Ripe bananas are widely used, and 
chestnut flour is a useful variant. 

To supply the necessary vitamins, marmite (B), adexolin or radio- 
stoleum (A and D), esogen (A) or ostelin (D), should be given. 

The following is.a diet given in a case of cceliac disease in a child 
aged four years :— 


Separated Cow & Gate u drachm with water to 


l ounce) . ‘ . 2002. 
Dextrin ; : : . ; : . loz. 
Plasmon biscuits . , ‘ : : . 402. 
Powdered casein . : ; : . 3 0Z. 
Cheese : ‘ : : : . 3 teaspoonfuls 
Butter P : : : ; : . 1 teaspoonful 
Honey ‘ : : : : ; . 1 teaspoonful 
Post-Toasties 4 : : : . 5 tablespoonfuls 
Chestnut flour as pudding ‘ ; ‘ . 2 tablespoonfuls 
Radiostoleum 2 3 minims t.d.s. 


Egg and small quantities of cow’s milk are » gradually introduced. 
Later green vegetables, potatoes and carrots are added. 


IDIOPATHIC STEATORRHGA OF ADULTS 


Coeliac disease in adults has only comparatively recently been 
recognized, and the history of its discovery has already been alluded to. 
There are many reasons, detailed on p. 877, for its differentiation from 
tropical sprue, though many of the clinical and biochemical features 
are similar. Interest has been aroused by the frequency of this affec- 
tion in Denmark and other parts of northern Europe, and there is 
every reason to believe that many instances of non-tropical sprue, so 
ably described by Thaysen, are identical with idiopathic steatorrhwa 
of adults which has been recognized in England. E. J. Wood first 
described this condition in the United States, where it was first thought 
to be tropical sprue. 

On careful enquiry, most cases of adult steatorrhcea can be traced 
to childhood, and hence adult steatorrhcea is assumed to be identical 
with cceliac disease of children. This is the conclusion arrived at by 
Bennett, Hunter and Vaughan in their study of fifteen cases. The 
same symptoms are present as are seen in coeliac disease in children— 
dilatation of the colon, tetany, osteomalacia, anemia, infantilism, 
steatorrheea, disturbance of calcium metabolism expressing itself in 
skeletal changes, osteoporosis, and often rickets. Glossitis occurred in 
five cases. The patients may not actually complain of sore tongue, . 
but the tongue presents the bald and shiny appearance, due to 
atrophy of the filiform papillw, so frequently associated with ansmia. 
In contrast to the almost constant occurrence of sore tongue in tropical 
sprue, this symptom is only occasional, though it must be noted that 
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K. H. Thaysen described various degrees of glossitis in the majority of 
his ‘‘ non-tropical sprue ”’ cases. 

Gastric analysis revealed complete achlorhydria with no total acidity 
in only two out of twelve cases examined. Abdominal distension was 
a conspicuous feature in some cases, but was not present in every 
instance. Where there is extreme meteorism there may be some 
difficulty in differentiating the disease from tuberculous peritonitis. 
In six out of eight cases a marked dilatation of the colon was detected 
by X-ray examimation, and in two it was pronounced enough to be 
designated megacolon. There appears to be a definite relationship 
between the diarrhea and dilatation of the colon—the greater the 
colonic dilatation the less the tendency to diarrhcea—and it nay be that 
the dilatation is a defensive mechanism to check the diarrhea. 

The character of the stools is the same as has already been described 
under coeliac disease in children ; in spite of the frequent absence of 
diarrhoa, steatorrhoea was present jn every case. The total fat varied 
from 47-71 per cent. of all the stools analysed. Tetany was present 
in fourteen cases and skin lesions in seven, usually in the form of an 
eczematous or pustular dermatitis. Clubbing of the fingers was found 
in nine cases and brittleness and ridging of the nails, loss of hair, and 
defects in the enamel of the teeth, giving rise to transverse ridges, have 
been noted. Shit-lamp examination of the lens revealed small, flaky, 
powdery opacities in various layers of the lens. In all these cases 
the serum-calcium was low, as in postoperative tetany. 

Bone changes in idiopathic steatorrhcea of adults were first noted by 
Holst (1927), while E. H. Thaysen in 1982 emphasized the occurrence of 
bone pains jn the neighbourhood of the great joints in ‘ non-tropical 
sprue.” It is clear that there was osteoporosis in his cases, for he 
comments upon the diminished height and the laborious, cautious gait, 
comparable to the hunger osteomalacia seen during the 1914-18 War. 
In Bennett and Hunter’s series no normal skeleton was encountered. 
Ten cases were dwarfed, but the infantilism of stature was not necessarily 
associated with mental or sexual infantilism. In twelve cases, whether 
dwarfism was present or not, the bones were in some way deformed. 
Osteoporosis of varying degrees was seen in twelve cases. It has been 
noted, however, that there may be no physical signs of associated hypo- 
calceemia even with a low blood-calcium content. 

The blood-picture was normal, or showed a hypochromic anemia, 
hyperchromic megalocytic anemia, or erythroblastic anemia. Changes 
in the leucocytes are usually slight, but leucopenia is common. Those 
cases with hyperchromic megalocytic anwmia responded woll to treat- 
ment with marmite. In many respects metabolism was abnormal. 
Thus, the blood-sugar curves, after glucose administration, were flatter 
than normal and the blood-urea was below the normal figure, and in 
thirteen cases the serum-calcium was low. 

Irregular attacks of pyrexia have been noted, associated especially 
with intestinal disturbances. 
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H. Moore, W. R. O'Farrell, J. A. Geraghty, J. M. Hayden, and M. A. 
Moriarty have now described ten cases in Dublin, the youngest patient 
being nineteen and the oldest sixty-three. In almost every detail they 
correspond with the accounts already given. Skeletal changes were 
present in every case, and multiple fractures were present in three ; 
in one there were five fractures, in one seven, and in another nine. 
Under treatment they all united. 

R. Kark, A. W. Souter and J. C. Havward (1941) have made the 
interesting observation that sometimes a hemorrhagic diathesis is 
noted which is quite distinct from scurvy and which has proved to be 
hypoprothrombineemia as a result of vitamin K deficiency, and which 
was corrected by the administration of this vitamin. The patient 
suffered from recurrent ecchymoses over the backs of hands, elbows, 
knees and scapular area. 


Diagnosis.—Diagnosis is made upon the indications which have 
already been given. There appears to be no essential point of distinc- 
tion between the features described by Thaysen and those so ably put 
forward by T. I. Bennett, D. Hunter, and J. Vaughan. 

Reference must be made to the condition known as “ congenital 
steatorrhcea’’ which is characterized by the passage of butter-like 
stools, and has been included by Garrod amongst the inborn errors of 
metabolism. Cases have been described by R. Miller and H. Perkins 
(1928) and Spriggs and Leigh during recent years. It is not associated 
with infantilism or bony changes, and therefore has no relationship to 
idiopathic steatorrhcea. 

The differential diagnosis has to be made from sprue and other 
forms of steatorrheea. The differentiation on clinical grounds of idio- 
pathic steatorrhcea from sprue does not appear to offer any particular 
difficulty to those who have had an intimate acquaintance with the 
clinical characteristics of sprue. In the first place the tongue and 
mouth are not affected to the same degree. The anemia is not marked 
and the blood-count does not alter, however much the general condition 
deteriorates. The diarrhea in idiopathic steatorrhcea is unaffected 
by drugs or by diet, and is progressive. The patients have an anxious, 
pinched appearance, and in the men the hair is silky and tends to turn 
grey early, even at thirty years of age. (Fig. 70.) These points are 
illustrated by a case seen by the author :— 


A man of fifty-one years of age was referred from Dumfries-shire with the 
provisional diagnosis of sprue on February 25, 1937. He had never been 
in the tropics, but had served in Salonica from 1915 to 1917. He had been 
ill for two years. The main complaint was sprue-like diarrhea, with pro- 
gressive wasting, pains in the bones, and cramp in the hands and feet. The 
main features on examination were extreme emaciation, distended abdomen, 
ridging and brittleness of nails, and low blood-pressure (95/70). Superficial 
and deep reflexes were either diminished or entirely absent. No lens opacities 
were noted. A slight degree of osteoporosis was demonstrated in the humeri 
by X-ray examination, together with a loss of calcium content. The blood- 
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calcium (6.2 mgm. per cent.) and blood-cholesterol (100 mgm. per cent.) 

were low. The blood sugar curve was of the flat type. The feeces contained 

44 per cent. of fat. The blood-count remained at the figure of 4,600,000 red 

cells per c.mm. throughout, with a colour index of 1. There were few changes 

a red blood-corpuscles. Fractional test-meal showed complete achlor- 
ydria. 

The case was observed in hospital for three months before death. Blood- 
transfusions, injections of calcium gluconate and parathormone (Collip), all 
kinds of diet, etc., were tried, but no treatment had any effect in stemming 
the downhill progress. At autopsy the liver, heart and spleen were found 
to be small and atrophied. The intestinal walls were thinned and transparent, 
the bones soft and pliable. No other important features were noted. 


Radiographic appearances.—A considerable amount of attention 
has recently been paid to the radiographical appearances produced by 
the very evident upset in the normal intestinal functions in this group 
of disoases. Some of the descriptions hitherto published are still to be 
regarded as somewhat problematical, and how far they are applicable 
to tropical sprue is yet uncertain. 

J. F. O'Sullivan (1941) summarizes the appearances as follows :— 
J. Kantor’s sign (1989) consists of obliteration of the usual markings of 
the valvule conniventes (sometimes termed ‘‘ moulage sign”) with 
dilatation and consequent segmentation of the barium into “ clumps.”’ 
As elaborated by J. McGrath and his colleagues, the moulage sign is 
better described as resembling a tube into which wax has been poured. 
H. W. Hotz and W. G. Deucher (1941) claim that the main radiological 
features consist in narrowing of the ileum, alternating with atonicity 
and spasticity, producing a coarse, wavy mucosal relief and increased 
motility. The duodenum is dilated and atonic, mucosal relief being 
absent. The upper jejunal folds are broad and band-shaped with small, 
lateral, circumscribed indentations. These findings have been in the 
main confirmed by A. N. Snell, J. D. Camp, J. Buckstein (1940) and 
R. Golden (1941), and T. T. Mackie in America, while the first-named 
has claimed that they are modified by adequate liver therapy. 

It is stated that the changes in the small intestine are the result 
of intestinal hurry and interference with normal mixing of intestinal 
contents, sugvesting that the main etiological factor lies in an absorp- 
tion defect of the mucosa. For an instructive study of the radiological 
appearances of the small intestine in health and disease the reader is 
referred to a paper by EK. Spriggs and O. A. Marxer (1987). 


Treatment.—The treatment of steatorrhea in adults follows 
the same lines as that adopted for children, the chief points being 
control of the steatorrhaa by a low-fat diet, control of the carbohydrate 
dyspepsia by regulation of the intake of starch, relief of tetany by 
increasing the intake of calcium and of vitamin D, alleviation of the 
pain and relief of bone deformities, and finally the treatment of the 
anemia by increasing the intake of iron, or by giving marmite or 
liver. 
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Patients can seldom be given as much fat as is present in normal 
diet without suffering from diarrh@a. A diet of high calcium content 
should in all cases be supplemented by the administration of calcium 
lactate in doses of 10 grains three times daily. In cases with tetany, 
injections of calcium gluconate (10 c.c.) are indicated. Vitamin D 
should be given in every case in which there are clinical or radiographic 
signs of rickets, osteomalacia, or osteoporosis. It often relieves the bone 
pains, but any relapse of diarrhoea is apt to interfere with its good 
effects. It is best given in the form of radiostol tablets (B.D.H.) In 





Fig. 70.—Idiopathic steatorrhoea : facies and tongue 
of the case described in the text. 


treating all the forms of anemia, it is necessary to remember the 
importance of adequate dosage. Injections of Campolon or Hepatex 
should be given in 6 c.c. doses daily. Iron and marmite should be given 
according to the type of anemia present. 


On the whole, idiopathic steatorrhoa of adults is more disappointing 
to treat than is covliac disease in children or tropical sprue in adults. 
It is apparent so far that, though nicotinic acid in large amounts does 
appear to exert some action in controlling the diarrhwa and altering 
the character of the stools, it has by no means the same curative effect 
as in tropical sprue (see p. 892.). 
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PANCREATOGENOUS STEATORRHGA 


PANCREATIO InNsuFFICIENCY.—The normal pancreatic juice contains 
trypsinogen, the zymogen of tryspin (protein ferment); lipase or 
steapsin (fat ferment) ; and diastase or amylopsin (starch ferment). 

The considerations upon which a diagnosis of pancreatic insufficiency 
may be based are as follows :— 


1. Internal secretion.—The efficiency of the internal secretion 
is tested by means of Loewe’s adrenalin mydriatic reaction, which 
consists of placing two drops of 1: 1,000-adrenalin solution on the 
conjuctiva, and repeating in 15 minutes. If the pupil dilates, it 
suggests a deficiency of the pancreatic secretion. 


2. External secretion.—The most definite results of failure of 
this secretion are: (1) steatorrhoea (excessive excretion of fat); 
(2) azotorrhoa, (excessive excretion of protein); and (8) increase of 
diastase in the urine. 

Steatorrhea, or ‘‘ pancreatic stools,’ results from a deficiency of 
pancreatic ferments. The stools are bulky, frothy and light-coloured, 
with an offensive “‘ cheesy ’’ odour mainly due to excess of fat. The 
chemical alterations in the stools are mainly due to the excess of fat, 
which amounts to 50-80 per cent. of the total weight, and consists 
mainly of neutral fat, which cannot be absorbed. The reaction of the 
stools is alkaline. Comparison should be made with stools of sprue, 
coeliac disease, and idiopathic steatorrhoea, which are acid and the excess 
of fat is due to fatty acids and soaps. 

If the pancreatic secretion is defective, the stools show a large amount 
of undigested fat, represented by an abnormal percentage of neutral 
fat; on the other hand, if bile 1s deficient, the large amount of undi- 
gested food is composed of an abnormal percentage of split fat. 

Azotorrhea.—The amount of protein recoverable from the stools 
in pancreatic disease is 80 to 40 per cent., whereas from normal feces it 
is about 5 per cent. 

It is not practicable in a work of this description to give a detailed 
account of all the pathological conditions of the pancreas which may 
produce diarrhoea and pancreatic stools, but the following is an outline. 

In chronic interstitial pancreatitis, the outstanding features are a 
gross increase in the interstitial fibrous tissue. The condition known 
as hemochromatosis is usually associated with advanced pancreatic 
sclerosis. Pancreatic cysts are usually retention cysts, being associated 
with a sclerosing pancreatitis or with calculi. The most common 
form appears to be the result of irregular necrosis and autolysis. 
Pancreatic calculi are: of little practical importance, except when 
impaction occurs with either acute necrosis or sclerosis of the pancreatic 
tissues. 


Acute necrosis of the pancreas.—This is due to impaction of 
a gall-stone or pancreatic stone in the ampulla of Vater, or it may 
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result from spasm of the sphincter of Oddi. The regurgitation of bile 
which is essential for the activation of trypsinogen is thus prevented, 
so that auto-digestion of the tissues occurs, and the escape of lipase 
causes fat necrosis of the omentum and surrounding tissues. 

Acute pancreatitis occurs most frequently in obese individuals 
of middle age, especially males. The condition usually arises as a 
sequel of infections such as influenza, typhoid, or mumps. A history 
of gall-stones is frequently obtained. In alcoholic subjects, who are 
hable to attacks of gastro-duodenitis, the inflammation may spread 
to the pancreas through the pancreatic ducts. 

The most obvious symptom is progressive wasting with intense 
indigestion. As a rule, gastro-intestinal symptoms are indefinite and 
various. Everything from vague slight distress to severe indigestion 
with nausea is encountered. Either diarrhoea or constipation may 
manifest itself. There is usually severe and agonizing epigastric pain, 
which is thought to be due to irritation of the cceliac plexus. 

Chronic pancreatitis.—Chronic pancreatitis may arise from 
inflammation within the ducts and may be due to pancreatic calculi, 
to gall-stones in the ampulla, or to spread to the pancreas of inflam- 
mation of the bile-ducts caused by gall-stones. A history of biliary 
colic and gall-stones is present in 50 per cent. of cases. The symptoms 
are usually indefinite, and consist of recurrent attacks of pain in the 
epigastrium, rigors, fever, sweats, vomiting, and diarrhcea, very often 
accompanied by bulky pale stools. The symptoms may simulate 
gall-stones, so that jaundice is a frequent accompaniment. Glycosuria 
and diabetic symptoms are rare. 

Stools—The peculiar pale bulky motions encountered in chronic 
pancreatitis are especially noticeable when the gall-bladder is involved. 
It is important to note that much of the unsplit fat, to which reference 
has already been made, is decomposed by the action of intestinal 
bacteria in the lower part of the gut. Special attention should be 
directed towards the microscopical appearances (Figs. 71-74). 

In carcinoma of the pancreas the pain is exceptionally severe, 
and it is obvious that the irritation of such a sensitive structure as 
the solar plexus will produce vomiting and other gastro-intestinal 

ptoms. Intense jaundice and glycosuria are usually present in new 
growths of the head of the pancreas. 
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Fig. 71.—Tropical sprue in acute stage, to Fig. 72.—Pancreatitis, showing  fatty-acid 
show fat globules and fatty-acid crystals. c ae fat globules and undigested starch 
granules. 
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Fig. 73.—Biliary cirrhosis, showing sheaves of Vig. 74.—Fatty feoces of billay obstruction, 
large fatty acid crystals. showing undigested meat-fibre. 


Figs.—71-74.—Microscopic appearances of the feces in the steatorrhceas. 


Affections of the Colon Resembling 
Dysentery 
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CHAPTER XXIII 
MUCOUS COLITIS 


Synonyms.—Muco-membranous Colitis; Membranous Colitis; 
Irritable Colon; Spastic Colitis; Mucous Colopathy. 


Definition. The term ‘‘ mucous colitis” is a convenient one 
employed to designate a state, or dysfunction, rather than a pathologi- 
cal condition. The chief feature is the presence of an excess of mucus 
in the stools, attended by various nervous phenomena which may be 
the cause or the result of the disease. Mucus is a glycoprotein, a 
normal secretion both of the stomach and of the intestine, and is 
able to take up large quantities of water and dissolved substances. 
The normal mucus fulfils the functions of softener, lubricant, and 
protective, and its production is much increased in infective processes. 
W. N. Boldyreff suggests that excess of mucus is harmful to the 
digestion. A. F. Hurst considers that the mucus in the stool has been 
secreted as a response to irritation caused, for instance, by the feces 
which, when they collect in the pelvic colon, are often hard and dry. 


Etiology.—A great deal has been written upon the genesis and 
treatment of this affection, but no discovery of first-class importance 
has been made which sheds definite light on the subject. 

In the first place, the diagnosis of mucous colitis must be made by 
@ process of exclusion. A. F. Hurst insists that this diagnosis should 
never be made until investigation has shown inflammation of the 
colon to be present. Although the term “irritable colon,’’ which is 
often employed, implies that the musculo-neural apparatus has lost 
its powers of co-ordination and correlation, probably the fact is 
that this condition actually precedes the development of mucous 
colitis. The excessive secretion of mucus is usually associated with 
spastic contraction of the colon or “* spastic colon.” 

W. A. Bastedo and others who have written about this malady agree 
‘that there is much difference of opinion about its character and no 
agreement about its stiology.” . 

The following theories have been put forward: 1. That the condi- 
tion is purely neurogenic and that the mucus produced in the bowel 1s 
a hypersecretion; 2. That the condition is catarrhal, the result of 
inflammation of the mucous membrane of the colon; 8. That the 
condition is in part neurogenic and in part inflammatory ; 4. That the 
condition is in part, or wholly, due to hypersensitivity to the normal 
bacterial inhabitants of the intestinal canal ; 5. That it is an intestinal 
manifestation of an allergic disease. = 
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The allergic factor—Allergy is defined as a condition of altered 
reaction ou the part of tissue-cells to foreign chemical agents. Familiar 
allergic conditions are asthma, migraine, eczema, urticaria, hay fever, 
and angio-neurotic cedema. 

The allergic condition produces enterospasm, a condition of the 
bowel in which strong painful contraction of the longitudinal and 
circular muscle fibres takes place. Various authorities have reported 
cases where abdominal pain is due to hypersensitiveness to certain 
foods. The explanation of this type of allergy is difficult to find, but 
it may he in the inheritance of a constitution which is hypersensitive to 
foreign proteins. Mechanical factors must also be taken into con- 
sideration, as the mucous membrane of the bowel is very irritable 
when the bowel is in a sensitive state. (A. A. Bissett.) 

D. C. Hare studied thirty-eight cases of mucous colitis, all in women, 
and divided them into four groups according to their allergic histories. 
She found nineteen strongly positive, with @ personal history of asthma, 
migraine, rhinorrhwa, or hay fever; and eleven weakly ‘positive, 
with personal history of simple or slight allergic attacks with or without 
a positive family history. 

Allergic disorders tend to be intermittent or remittent, and the actual 
attacks to become more severe and more frequent. Physiological states 
exert, as a rule, a definite influence on the course of allergic diseases. 
Menstruation, for example, is generally recognized as likely to produce 
exacerbations (this is certainly the case in mucous colitis) ; pregnancy, 
on the other hand, gives comparative freedom from attacks. 

Hare has also drawn attention to the frequent close relationship 
between the first onset of colitis and such infections of the upper 
respiratory tract as influenza, acute catarra, and tonsillitis. The 
allergic respones of sensitized tissues 1s characterized by increased 
permeability of the capillaries, cedema of the mucous membranes, 
and spasm of unstriped muscles ; it may be limited to the colon. It 
is pointed out that one of the functions of the colon is excretion, and 
it may be that bacterial products expose the tissues to special damage 
ur sensitization. 

Neurogenic factor—At present the majority of investigators incline 
to the hypothesis that mucous colitis is mainly neurogenic ; this view 
has the support of J. L. Lichty, E. D. Kiefer, T. R. Brown, and J, A. 
Bargen. Other interpretations have been put forward by J. E. McLoone 
(1981) and others: they consider that mucous colitis is correlated with 
the mode of living and eating of the present generation, with the rush 
and hurry of the daily routine and the lack of regular meals, proper 
food, and daily bowel evacuations. It is the mode of life of the 
individual, in conjunction with an unstable nervous system, that pro- 
duces the irritable bowel and, this condition once established, the vicious 
circle is complete. Sufferers from mucous colitis are usually what is 
known as “ colon-minded.” 

The more this subject is studied, the more emphasis is laid upon the 
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essential réle of the nervous system in governing both the motor 
functions of the bowel and its secretion of mucus. It is not easy to 
determine whether abnormalities of mucus secretion and of bowel 
action cause the symptoms, or whether symptoms and abnormalities 
of mucus secretion are alike the result of disorder elsewhere in the 
body. F. H. Kruse has devoted attention to the innervation of the 
intestinal tract in his search for an explanation of spastic colitis, and 
he considers that the parasympathetic nervous system, notably the 
vagus, is the activator, while the sympathetic system with its paraverte- 
bral ganglia acts as the inhibitor or depressor. Auerbach’s plexus, on 
the other hand, is chiefly concerned with the act of peristalsis, and the 
sacral plexus with the muscular tonus of the bowel. 

E. I. Spriggs, in a scholarly and penetrating analysis of mucous 
colitis, gives it as his opinion that the two main causes are neurosis and 
constipation. His experience leads to the view that an unstable 
nervous system is a predisposing factor. The pronounced form of the 
condition known as enterospasm is usually found only in those engaged 
in mental work. The almost constant complaint is constipation, and 
in his opinion the treatment of real or alleged constipation by irritating 
aperients is as potent and frequent a cause of colonic disorder as is the 
constipation itself. He holds, indeed, that constipation is less harmful 
to the colon than are the irritative aperients. 

C. Hunter (1932) considers that the peristaltic action of the colon 
is normally and automatically regulated by impulses from Auerbach’s 
plexus. The colon itself is, we know, insensitive to cutting, pinching, 
and burning, and it is probable that in the spastic colon there is a tonic 
hardening with rigidity and narrowing of the lumen of some portion 
of the colon, a condition which may last for hours and even for days. 

That mucous colitis is not strictly a disease of the colon may be 
inferred from a case reported by W. A. Bastedo in which the colon was 
removed, yet all the symptoms of mucous colitis, even to colic and 
spasm with the passage of strings of mucus, persisted. 

Incidence.—It is probable that mucous colitis 1s more common 
in women than in men, possibly because of the less stable nature 
of their nervous systems. In the Mayo Clinic, according to Bargen, 
58 per cent. of the cases were women and 42 per cent. men. In 50 
cases, J. A. Ryle found 17 males and 33 females, the age limits being 
nineteen and seventy-eight years. A similar condition is recognized in 
infants and children. 

The type of person who develops mucous colitis has often been 
remarked upon. Ryle speaks of him as a dark-eyed, lean and spare 
individual, probably descended from a nervous stock. Datients may 
be well-nourished, or even obese, but the majority of sufferers are of the 
lean, highly intelligent and introspective type. It is rare to meet with 
the condition in the true Scandinavian type, with blue eyes, fair hair, 
and healthy complexion, and with a placid disposition. 

Occupation appears to have a definite bearing on the incidence. 
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Smith, Paul, and Fowler found that the experimental introduction of 
500 c.c. of air into the colon by means of a rubber bulb and rectal tube 
was followed at once by a striking increase in tone of the pyloric end 
of the stomach. 

In its most intense form this colitis is accompanied by the passage 
of membrane and casts of the large intestine, and is then by some 
authorities designated as membranous colitis. Since, however, in 
these cases accumulations of mucus, which closely simulate a mem- 
branous cast, are quite commonly extruded from time to time, the 
term mtuco-membranous colitis is more accurate. Such severe cases 
are by no means common, and when they do occur are distinctly more 
distressing and more difficult to treat than are cases of the ordinary 
mucous colitis. 

There are few descriptions of this muco-membranous colitis in the 
literature. The patients are usually young adults, the majority being 
women, and are of a highly sensitive, introspective type. From time 
to time they suffer from attacks of severe intestinal pain and colicky 
spasm, accompanied by the passage of a cast of the mucous membrane 
of the large intestine ; usually this is only a few inches in length, but 
casts from one to two feet long have been recorded. The casts, which 
are usually preceded and followed by a show of blood, are passed at 
the end of defecation. Following upon their passage, the patient 
continues to pass blood-stained mucus for a few days. Except for 
the periodic exfoliation of membrane, these patients resemble ordinary 
cases of mucous colitis, but they usually experience much more pain 
and a feeling of rawness or soreness of the large intestine. 

There is no reason to believe that the condition of muco-membranous 
colitis is grafted upon any previous specific infection of the mucosa. 


In 1931 a woman, aged twenty-nine years, came from Malaya where she 
had contracted amoebic dysentery in 1928; subsequently she had suffered 
from recurrent attacks of diarrhea in which much mucus, and often casts of 
the mucosa, were passed. On admission to hospital she appeared toxic and 
il, with persistent pyrexia of 100-101° F. The tongue was dry and fissured, 
the abdomen sunken and tender. The feces contained eggs of Ascaris and 
Trichuris. 

On. several occasions when in hospital she was attacked by bouts of 
abdominal pain during which she became nauseated and faint, and when the 
colic had subsided, membranous caste of the mucosa appeared in the feeces. 
On one occasion such a tubular cast of the sigmoid colon measured 11 inches. 
When viewed through the microscope the cellular elements in its composition 
could be recognized. After the passage of the membrane the patient was 
exhausted, but pain and distress were relieved. A loss of weight of 7 lb. was 
noted. Although the diarrhoea persisted, yet there was singularly little blood 
in the feces. Ridding the bowel of the helminthic infections did not, unfor- 
tunately, benefit the genera] condition. This was the most distressing case of 
muco-membranous colitis the author has yet encountered. 

The author has notes of four other cases, all in women, in which blood and 
mucus with shreds of mucous membrane were discovered in the feces. The 
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patients ranged in age between thirty and fifty-three. One came from India, 
where she had been tentatively treated for bacillary dysentery ; one from 
Egypt, where she had been regarded as suffering from amcebic dysentery ; 
and one from Buenos Ayres. The chief complaint in this last instance was a 
constant gnawing pain in the left side of the abdomen accompanied by 
constipation ; the passage of membrane appeared to be the direct result of 
excessive purging with Epsom salts. The fourth case was that of a woman, 
thirty years of age, who had never been abroad, but who had suffered from 
mucous colitis for seven years. The exacerbations of the bowel complaint 
coincided with attacks of Bactllus-coli pyelitis. 


Mucous colitis on children.—That mucous colitis is not peculiar to 
any period of life is shown by the fact that a somewhat similar condition 
is recognized in infants. It is generally considered that at this age 
it is a reflex condition brought about by fat mtolerance, which causes 
a catarrhal state of the bowel. Mucous colitis is seen in the eczematous 
type of child, in whom the passage of stools containing mucus may 
alternate with bouts of eczema. 

The most typical picture is seen in older children, those of two to 
seven years of age. Jn them, the attack commences with a bout of 
fever, very often with tonsillitis, and the stools are very loose and 
offensive, and contain large quantities of mucus. Examination of the 
urine usually shows the presence of acetone. These attacks last two 
or three days, occasionally a week, and then subside. 

Children who suffer from mucous colitis are of a thin, nervous type— 
the type usually subject to cyclical vomiting, with a low fat-tolerance, 
and a tendency to form acetone. 


Diagnosis.—The diagnosis of mucous colitis can only be arrived 
at on general grounds. As no infallible scientific test 1s available, 
reliance must be placed on the history of the case and the general 
train of symptoms, the physical condition of the patient and his mental 
attitude being taken into account. 

The value of following out a definite programme in the investigation 
of intestinal dysfunction cannot be over-emphasized. .The patient 
should leave the consulting room with a feeling that he has been 
through the most thorough examination which can be made, and he 
should be encouraged to disclose all relevant information. 

Radioscopy.—The barium-enema method is useful mainly in excluding 
organic disease of the large intestine. Local spasm of the bowel is 
well brought out, and is usually observed in the region of the sigmoid 
colon. J. A. Bargen writes that the “string sign” of Crane, which 
consists of a thin line in the radiogram along the course cf the colon 
(probably caused by barium adhering to the mucus in the bowel), has 
been presumed to be indicative of mucous colitis. In a large series 
in the Mayo Clinic, however, he was unable to establish it solely as 
pathognomonic of colonic disturbance. C. Hunter considers that 
X-ray appearances support the view that in spastic colitis there isa 
tonic hardening of some portion of the colon, but issues a warning 
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that mucous colitis should never be diagnosed from X-ray findings 
alone. (Plate XIV.) 

Examination of foeces.—The stools may consist of hard scybalous 
masses coated with whitish strings of mucus, or they may be semi-formed 
and gelatinous owing to the liberal admixture of mucus derived from 
the bowel wall. Where there has been exfoliation of the mucosa, as 
in muco-membranous colitis, a cast of the mucous membrane of the 
whole tube or of small portions of it is recognizable. It is necessary to 
emphasize that this membrane is not passed with every motion, but 
only during the periodic exacerbations which occur in this form. 





P.HM.-B. 


Fig. 75.—Appearance of mucus-secreting cells in the 
exudate in mucous colitis. 


The author believes that considerable help may be obtained from 
& microscopic examination of the feces. The cellular exudate in 
mucous colitis consists mainly of mucous cells and remains of goblet 
cells, which may be recognized amidst the glairy mucus. (Fig. 75.) 
Very often columnar intestinal cells are also visible, as well as squamous 
cells derived from the anal margin. A. F. Hurst has emphasized that 
the mucus never contains leucocytes or red blood-corpuscles. 

Intestinal sand was found by W. Hale-White in 10 per cent. of his 
cases. It occurs intermittently, and as much as a tablespoonful may 
be passed in a day. It consists mostly of calcium phosphate with 
traces of oxalate, and of magnesium, iron and silica. 

Bacteriological culture of the feces is distinctly misleading. A 
variety of intestinal coliform organisms can usually be isolated, and 
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very often hemolytic streptococci also, but they appear to be of no 
diagnostic significance. 

Sigmordoscopy is helpful in forming a diagnosis ; the author considers 
it indispensable. The mucous membrane is generally pale with a definite 
yellowish tinge, and is covered—in some cases almost plastered—with 
sticky, adherent mucus. In the upper part of the rectum and lower 
sigmoid this mucus can often be observed being propelled by peristaltic 
action. (Plate XIX, A, facing p. 450.) 

Sigmoidoscopy in these cases is usually distinctly painful, as the 
introduction of the instrument causes a reflex contraction of the bowel. 
On account of this spasm, considerable difficulty may be experienced in 
introducing the sigmoidoscope. 

Differential diagnosis—Every form of dysenteric disorder enters 
pertinently into the diagnostic picture inasmuch as differentiation has 
to be made from every other intestinal condition to which it may bear 
even a superficial resemblance. Among these may be mentioned chronic 
appendicitis, duodenal ulcer, carcinoma of the colon, even intestinal 
obstruction, renal colic, and, in women, ovarian or tubal disease. In 
addition, it is in both sexes often associated with the neurasthenic state 
and hypochondriasis. 

In many cases the pain experienced is of that degree of severity to 
be expected in acute inflammatory conditions of the bowel ; in others, 
though of course it may be less severe, it is none the less chronic. It is, 
therefore, hardly to be wondered at that the patient’s mind dwells with 
anxiety upon the significance of the symptoms. J. A. Ryle has pointed 
out that most of these patients live in constant dread of some severe 
organic disease of the intestines. 

Treatment.—The treatment of mucous colitis and spastic colon is 
by no means easy. It should be so planned as to minimize the fears 
the patient entertains regarding himself, and to foster a sense of 
confidence in the ability of his medical attendant to cure him. The 
first thing to do is to try the effect of a psychotherapeutic approach 
—to convince him that, however serious the signs and symptoms may 
appear, they are not an indication of a severe or incurable malady. 
Indeed, the mortality from muco-membranous colitis may be set 
down as nil. 

Great care should be taken regarding the previous history of the 
patient, especially the circumstances under which the disorder arose. 

Attention should be directed towards: (a) the nervous instability ; 
(b) the general health ; and (c) the functions of the colon. As regards 
the first, it is essential that bodily rest and full-nights’ sleep should 
be obtained. To ensure this, various sedatives, e.g., bromide mixtures, 
can be administered. A very satisfactory compound is Euvalerol B 
(Allen and Hanbury), which contains phenolbarbitone (sodium luminal) 
together with bromide and valerian. Two drachms of this are given 
in water three times daily. Improvement in general health is best 
attained by regulating the diet and by correcting the constipation. 
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This calls for lubricants, such as liquid paraffin (1-2 drachms), or 
Petrolagar. Whether constipation is actually a fact can be established 
by a barium meal. 

Treatment to re-establish the function of the colon—For the pain of 
colonic spasm, there is nothing more useful than a mixture of bromide 
and belladonna such as the following :— 


R Tinct. bellad. . : . §5min. 
Sod. brom. ; : : ; . Or. 
Aq. chlorof. ad : : : ; : 4 02. 


Half an ounce to be taken morning and evening. 
The addition of tincture of hyoscyamus to this mixture may be of 
distinct value. 


Stacey Wilson and others have advocated the following mixtures :— 


B Liq. ferr. perchlor. . : : . 15 min. 
Liq. hydrarg. perchlor. : ; . 15 min. 
Tinct. hyoscy. . ; ‘ : . : . 15 min. 
Syr. aurant. . ; : ; ; ; . 60 min. 
Aq. chlorof. ad : : : ; : : 4 02. 

Half an ounce with water three times daily, ten minutes before meals. 
B Bism. salicyl. . : ‘ : ; . 15 gr. 
Salol : ; : : 10 gr. 
To be made into a powder. 
or B Bism. salicyl. . ’ : : ; . Oh gr. 
Salol : , . 6 gr. 
Calomel . ; : ; } gr. 


In tablet form. To be taken three times daily before 
food with a small quantity of water. 


For acute attacks of colonic spasm, there is nothing so efficacious 
as full doses of atropine sulphate (1/50-1/100 grain) given by injection, 
and sometimes adrenalin 1:1,000 (5-10 minims) by hypodermic 
Injection is useful. 

For soothing the bowel, the author has found Iso-gel (Allen and 
Hanbury) in large doses very conducive to the patient’s general comfort. 
His practice is to give 1 drachm (1 teaspoonful) three times daily, 
together with 1 drachm of a kaolin preparation, Kaldrox (Petrolagar 
Laboratories Ltd.). All authorities are agreed that irrigation of the 
bowel by high colonic lavage and the injection of large quantities of 
fluids, far from relieving the condition, tend to increase the secretion 
of mucus by unnecessarily irritating the mucosa. J. G. Mateer and 
J. I. Baltz recommend sodium ricinoleate, in 5-grain enteric-coated 
“goricin ’’ tablets, three times daily before meals, given over a long 
period. The routine dose should be six tablets a day. Moderate 
injections of a bland substance, such as warmed olive oil (5-10 ounces 
injected slowly) act as a soothing agent and a mild aperient. The 
routine treatment with bismuth subgallate, 5 per cent. suspended in 
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10 ounces of olive oil and used as a retention enema, has also been 
found to be of great benefit. Cod-liver oil emulsion—in the proportion 
of 1 part to 4 parts of water (as retention enema)—is agreeable and 
very soothing. Hight ounces should be injected. 

As emphasized by Bargen, occupational therapy plays a great part 
in the treatment of this colitis. A patient must try to cultivate a 
suitable frame of mind in order to get the best out of his treatment, 
and should be encouraged to engage in some constructive, interesting, 
and time-consuming activity. Great things often can be accomplished 
by the simple expedient of keeping the hands busy. 

Dret.—It is probable that diet does not play a very great part in 
the treatment of mucous colitis, so that authorities differ greatly in 
their opinions on this subject. The diet should be generous, varied, 
and well-balanced, free from irritating ingredients such as tough 
meat and vegetable fibres. Milk in large quantities does not usually 
agree. Eggs in scrambled form, in omelettes, or in custard, with 
junket, plain and cream soups and well-cooked milk puddings are 
permitted. 

Fish and meat.—Fish is to be recommended—boiled, steamed, or baked, 
but not fried; also chicken or game, whether roast or baked, tripe, well- 
cooked sweetbreads, and roast mutton and beef. 

Vegetables.—Mashed potatoes, cauliflower purée, brussel sprouts, cabbage, 
carrots, turnips, and boiled tomatoes are suitable. 

Fruit should be well cooked and passed through a sieve. Apricot fool, 
apple meringue, and black-currant fool are suitable. 

Other food.—White bread in thin slices, or any smooth plain biscuits may 


be allowed. 
Drinks.—Mucous colitis patients should drink sparingly at meals, but plenty 
of water should be drunk between them. Freshly-made weak tea, or coffee 


with milk, and light wine, are best. 
Food should be taken regularly. Frequent small feeds are recommended. 


The treatment of mucous colitis in children —Children with acute 
mucous colitis should be given no solid food. All milk should be 
stopped, and glucose water or orange juice and water substituted. 
When the desire for food has returned, one of the dried milks, such 
as skimmed Cow and Gate, Glaxo, or Horlick’s, should be commenced. 
As stools improve, the child should be encouraged to take more solid 
diet, such as junket, custard, milk puddings, etc. 

Medicines are not of great value for children. Bismuth oxy- 
carbonate and Kaylene in large doses, 4-1 drachm, should be given 
three to four times daily, and the following is a very useful mixture :— 


B Pulv. rhei , ; -  . 2gr. 
Puly. jalap. . ‘ : i : : . 2 gr. 
Puiv. scammon. ; : ; . 2gr. 

To be given three times daily. 
Prognosis.—In the minor forms of mucous colitis, the outlook is 

good if the underlying cause of the malady can be dealt with. If it 
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is constipation, or the unregulated use of aperients, then the remedy 
is easy. The neurasthenic symptoms may also be mitigated when 
the patient has succeeded in regaining confidence in himself. Those 
cases with colospasm or painful spastic colitis do very well after a 
prolonged holiday and relief from mental strain. It must be re- 
membered both by the patient and his medical adviser that the con- 
dition is not inherently serious, and is never fatal. At its worst it 
is an inconvenience. 

Prognosis is naturally better when the case is taken in hand early, 
and is seriously and energetically treated. The subject of intestinal 
neurasthenia with recurrent membranous crises is a_ particularly 
difficult patient to deal with. But no cases are so hopeless that all 
attempts at further treatment can be discarded. However tragic these 
crises may appear, they do not in any way tend to shorten life. 


CHAPTER XXIV 
IDIOPATHIC ULCERATIVE COLITIS 


Synonyms.—Colitis Gravis (German); Chronic Ulcerative Colitis ; 
Thrombo-Ulcerative Colitis; Ulcerative MRecto-Colitis; Granular 
Rectitis. 

Definition.—The term.“ colitis gravis ” is in many ways preferable 
to “ ulcerative colitis ’’ as it embodies the main features of this severe 
disease. The latter is by no means a satisfactory designation, because 
ulceration of the colon is not invariably present, and, when it is, it 
usually denotes a fatal termination. The tendency to acute inflam- 
matory exacerbations and to periods of quiescence abruptly terminated 
by relapses, would entitle it to the designation ‘ non-specific inflam- 
matory colitis.” Nevertheless, the term “ ulcerative colitis ’’ has been 
so hallowed by long usage that it has attained an international character 
and is therefore retained. There remains, however, no doubt in the 
minds of those who have studied the subject that, whatever it is called, 
it represents a distinct disease. 

History.— Although this disease is becoming increasingly and indeed 
alarmingly common at the present time, there are but scant references 
to it in the history of medicine. A coloured drawing by Cruveilhier 
(1829-42) depicts the condition, while Wilks and Moxon in 1875 men- 
tion it in their lectures on pathological anatomy. Allchin, in 1885, 
exhibited a typical colon at the Medical Society of London and in 
1888 W. Hale-White described the condition well. P. Lockhart- 
Mummery in 1907 emphasized the need for proctoscopic examination 
in all cases of dysentery, and by this method did much to bring about 
the recognition of colitis gravis as a distinct disease. 

‘Etiology. Bacillary dysentery theory—That this grave colitis may 
be in some way related to bacillary dysentery or caused by one of the 
organisms of the dysentery group has been urged by many writers ; 
but modern opinion inclines to the view that the occasional discovery 
of dysentery-like bacilli in cases of ulcerative colitis does not necessarily 
postulate stiological relationship. A. F. Hurst has, since 1921, been 
an ardent advocate of the relationship of ulcerative colitis to bacillary 
dysentery, basing his views upon the somewhat similar pathological 
processes and the response of some of his cases to treatment by anti- 
dysentery serum. This view has also been urged by Leusden, Einhorn, 
Thorlakson, and Cadman. In 1912, Nabarro isolated the dysentery 
bacillus at the autopsy on a child in Great Ormond Street Hospital, 
London, and since then he has found that this bacillus is responsible 
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for cases of chronic colitis in small children. It is not, however, by 
any means proved that these cases correspond to cases of ulcerative 
colitis in adults. Recently A. F. Hurst and F. A. Knott have returned 
to the attack, and have brought forward more evidence that ulcerative 
colitis is a sequel or direct result of infection of the large intestine with 
one of the recognized dysentery organisms, or one of its allied forms. 
Investigations of the feces of fifty-four consecutive cases of ulcerative 
colitis were made, with the result that B. dysenterve Flexner was isolated 
in three and B. dysenterue Sonne in one. The significance of the 
organisms isolated from the remaining cases was doubtful. The 
majority of cases in Great Britain are Flexner infections, and these 
workers consider that ulcerative colitis is a direct sequel of a previous 
dysenteric infection of which the organisms and the agglutinins they 
evoked in the blood have disappeared. 

D. Kling has consistently regarded ulcerative colitis as being of 
the same etiology as chronic bacillary dysentery. A. Winkelstein and 
C. Herschberger (1935), in investigating the bacteriology of sixty cases in 
the United States, isolated strains of dysentery bacilli in seven. They 
further examined the stools for the presence of anti-dysentery bac- 
teriophage, and claim that they were able to demonstrate such an 
active substance in 86 per cent. Intradermal tests with dysentery 
toxins gave approximately the same percentage as did normal controls. 

T. T. Mackie (1982) considers that the lesions of chronic bhacillary 
dysentery differ in no material respect from those encountered in 
many cases of ulcerative colitis, and he confirmed this by isolating 
dysentery bacilli from 20.4 per cent. of a series of cases. On the other 
hand, J. A. Bargen, M. C. Copeland and L. A. Buie (1981) reported that 
in their large series of cases they had been unable up to that date to 
find any previous dysenteric infection. 

Mucous colitis theory—There are many who think that ulcerative 
colitis may be the ultimate result of a catarrhal state of the mucosa, 
or what is known as mucous colitis. The disease is frequently found 
to commence with an outpouring of mucus from the bowel, and grad- 
ually to progress to the ulcerative stage. This does not, however, by 
any means prove that the two conditions are identical. 

E. I. Spriggs (1984) holds that what he terms chronic mucous colitis 
may progress to infective catarrhal colitis. He believes that ulcera- 
tive colitis occurs in those who are unhealthy from some other cause 
—who have, for instance, rectal disease. In one-half of his cases 
rectal disease had preceded the ulcerative colitis ; but then, in half it 
had not. 

Bargen's duplococcus theory.—J. A. Bargen has, since 1980, reiterated 
his belief in the specificity of a giplostreptococcus found in the feces 
and in the intestinal lesions. This organism has been isolated from 
peri-apical dental abscesses in 148 patients with chronic ulcerative 
colitis and has also been found in the tonsils of 100 ulcerative colitis 
patients. T. J. Cook obtained cultures of the diplostreptococcus from 
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peri-apical abscesses of fifteen patients suffering from the disease. He 
filled the pulp cavity of the teeth of fifteen dogs with cultures of the 
organism, and it is said that several of these animals developed chronic 
ulcerative colitis eight to twelve months after the inoculation. 

This organism, usually known as ‘“‘ Bargen’s diplococcus,”’ belongs 
to the green-producing group of streptococci. It has been obtained 
from approximately 80 per cent. of patients with chronic ulcerative 
colitis who were examined at the Mayo Clinic over a period of several 
years. Belief in the specificity of this organism is strengthened by the 
fact that frequently tonsillectomy, removal of infected teeth, or acute 
infections of the upper respiratory tract cause marked exacerbations. 


F. W. Rankin, J. A. Bargen, and L. A. Buie evolved a technique for culti- 
vating material from the bases of ulcers obtained by the proctoscope with 
sterile cotton swabs. This material was inoculated in tubes of dextrose brain- 
broth. After from four to six hours in the incubator, further subinoculations 
and preparations were made and stained for diplococci. Eventually the 
diplococcus was isolated in blood-agar and found to ferment dextrose, lactose, 
saccharose, maltose, raffinose, and salicin. 


These facts have convinced Bargen and his collaborators that chronic 
ulcerative colitis is a disease of bacterial origin and that the primary 
exciting factor is the diplostreptococcus. Their results have been 
confirmed (1984) by H. H. de Jong, and others. 


G. M. Dack, T. E. Heinz, and L. E. Dragstedt (1935) made a bacteriological 
study of the contents of the colons of three patients in whom ileostomy had been 
performed. After the operation there was a marked change in the type of 
organism predominating in the bowel, and in the course of months the flora 
became largely anaerobic. The organisms isolated resembled Bactllus 
necrophorus, which has a tendency to produce spreading lesions in rabbits. It 
is probably present in the normal intestinal tract, since it developed in necrotic 
membranes formed over areas of rectum denuded of mucosa. Positive 
agglutination tests were obtained with cultures of this organism in the sera of 
five ulcerative-colitis patients. 

Ultramicroscopic virus theory.—The possibility that ulcerative colitis may be 
due to a virus of the filterable group, and the pathological picture produced 
by the passage of such a virns through the intestinal mucosa, has been enter- 
tained ; but there has been little experimental work to support it. The most 
convincing is that of F. Gallart Mones and P. D. Sanjuan in 1935. They made 
a curettage of the mucosa through a proctoscope and, after emulsion in normal 
saline solution, filtered it through a Chamberland filter, and injected it intra- 
venously into rabbits, guinea-pigs, and dogs, In these animals they claim to 
have reproduced the typical disease, but the results are somewhat vitiated by 
a statement that a similar virus can be obtained from the mucosa of normal 
individuals. ‘ 

E. M. Paulson (1937) suggested that the virus of ulcerative colitis might be 
related to that of lymphogranuloma. He prepared antigens from colonic 
exudates of patients with chronic ulcerative colitis and obtained positive 
intradermal tests with this extract in cases of lymphogranuloma, though 
negative ones with healthy individuals or patients suffering from other con- 
ditions. This had also received support from the work of W. Dick (1934) who 
first suggested the correlation of these two conditions. However, E. C. 
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Rodaniche et al (1940) have repeated Paulson’s work and have concluded that 
these two diseases are quite separate in their etiology. The confysion has 
probably arisen from the somewhat similar symptoms evoked in early cases of 
lymphogranuloma infections of the rectum. 

De states.—D. C. Hare concludes that there is evidence in favour of 
adding this form of colitis to the list of deficiency disorders of the gastro- 
intestinal tract. A study of experimental vitamin deficiencies shows that both 
vitamin A and the vitamin B complex are necessary for the development of a 
healthy mucous membrane in the intestine and for maintaining resistance to 
infection. 

Ulcerative colitis resembles the deficiency state in so far as it occurs in attacks 
with spontaneous remissions, and relapses without apparent cause. One of the 
chief functions of the colon in carnivora is to act as an excretory organ, and it 
exerts a remarkably selective capacity with regard to drugs, being particularly 
concerned with the excretion of calcium, iron, and bismuth. The special 
tendency of metabolic toxins to cause colitis, as in uremia, is probably due to 
their elimination by this route. 

T. T. Mackie and R. E. Pound (1936) claim to have demonstrated a 
deficiency state, which they consider plays a part in the etiology, in 62.6 per 
cent. of chronic cases. They found indications of it in the buccal and lingual 
mucosa, the skin, the type of ansemia present, and the blood chemistry, and 
they hold that in advanced cases the lower portions of the small intestine are 
also involved. 

Predisposing factors.—In this connexion T. A. Bargen and J. W. Kemble 
(1935) specially investigated twenty patients. In no instance was another 
member of the same family affected; nor did the previous history of the 
sufferer yield any positive information. The psychical element as a pre- 
disposing factor has been stressed by M. Paulson (1932). 

R. Bensaude, P. Oury, and H. Danz consider that ulcerative colitis, by 
reason of its sporadic distribution, its questionable evolution, and its bad 
prognosis, is a definite clinical entity, but they do not believe in its bacterial 
nature, and put forward the idea that there is an allergic state of the mucosa 
in this disease. 

A. H. Logan published a statistical study of 117 cases, which is the largest 
series reported up to date. He believes that the basic factor is some metabolic 
disturbance. 

Summary.—This review of the various opinions held concerning the 
fundamental stiology of ulcerative colitis makes it hardly necessary 
to point out that knowledge on this important subject is still in an 
unsatisfactory state. Not one of the theories so far advanced is con- 
sistent with all of the many curious aspects of this disease. The 
author himself favours the view that ulcerative colitis is due to the 
excretion of toxins through the intestinal mucosa, resembling in this 
respect the acute colitis of uremia and the acute hemorrhagic colitis 
of mercury poisoning. Similar views have been expressed by J. A. 
Ryle. This opinion receives support from a study of the pathology 
of the disease, and from its sporadic occurrence among patients of a 
certain type and of a particular age. 


Pathology.—According to most authorities, including C. Dukes, 
ulcerative colitis begins as an acute inflammation of the mucous 
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membrane of the colon; this leads to necrosis, which may be partial 
or widespread, and is followed by the separation of sloughs and by 
superficial ulceration. Should the ulcers heal up, ragged polypoid 
tags of mucous membrane remain in 10 per cent. of cases. These are 
not true adenomatous proliferations. Strictures of the colon proximal 
to the hepatic flexure are often present. It is a curious point that, in 
spite of the intestinal ulceration, urinary infections are no more com- 
mon than they are among the general population. 

B. Vimtrup states that the inner coats of the mucosa and submucosa 
are replaced by naked granulation tissue, and only small remnants of 
the mucous membrane are left, together with irregular islands or bridges, 
of swollen mucosa. (Plate IV, 8, facing p.68.) The outer coats of the 
colon are affected to a lesser degree, the muscularis being oedematous 
and hyperemic. In rare cases pericolitis may appear or pericolic 
abscesses with perforation. Even in very acute cases with severe 
destruction, there are islands of mucous membrane in the descending 
and iliac colons which appear to have escaped almost entirely. (Plate 
XV, 2-4.) 

The sequence of changes in the mucosa can best be appreciated by 
systematic sigmoidoscopy (see p. 447). According to Bargen, digital 
examination in the early stage of the disease gives the sensation of a 
soft and velvety mucosa with some narrowing. The knowledge of 
pathology derived from post-mortem examinations appears to be 
misleading, the large, shaggy, destructive, and sometimes penetrating, 
ulcers being merely terminal phenomena. A narrowing of the lumen 
of the bowel is noted, extending from the anus. The disease appears 
to begin in the rectum and spread upwards, the most distal portions 
of the bowel being involved ; the cecum may be only slightly affected. 
But, although in 95 per cent. of patients, according to J. A. Bargen’s 
statistics of 1,500 cases, the disease process begins in the rectum, it 
may commence anywhere in the large intestine, sometimes even in 
the cecum, and the pathological picture is the same whatever portion 
of the bowel is involved. 

Thickening of the bowel-wall is almost invariable. In the acute 
stage it is caused by cedema and infiltration of blood and inflammatory 
exudate; in the chronic stages by the deposition of fibrous tissue. 
Some authorities, notably W. W. Soper (1916), have called attention to 
the increased amount of fat in the wall of the colon, but this appears to 
be an exceptional condition. 

Injury to the nerve supply of the bowel (notably in Auerbach’s 
plexus) undoubtedly results from such extensive inflammatory changes, 
and this may be responsible for the increase of peristalsis of the gastro- 
intestinal tract which is so outstanding a clinical feature of the disease. 

Inflammatory polypi, formed of granulation .and fibrous tissue 
substances covered with columnar epithelium, are a feature of the 
terminal stages of ulcerative colitis. Adenomatous changes may 
occur, producing the condition known as pseudo-polyposis, to be 
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distinguished from genuine polyposis (see p. 486). During the healing 
process an irregular, scarred, fibrotic bowel-wall with bridges of 
unhealed and healing mucosa is to be found. In the final stages the 
pathological picture closely resembles that of similar stages of bacillary 
dysentery. 

S. Lups (1985), and others have called attention to shrinkage and 
_ Shortening of the large intestine. This occurs particularly in the 
descending colon, but in a few cases the cecum and ascending colon 
are affected. 

H. G. Rudner (1985) considers that the regions of the intestine are 
affected in the following order: pelvic colon and rectum, descending 
colon, cecum and ascending colon, transverse colon and terminal 
portion of the small intestine. 

The microscopic pathology naturally varies very much according to 
the stage to which the morbid changes in the bowel-wall have ad- 
vanced. The earliest changes appear to be caused by emboli and 
infarcts in the wall of the colon accompanied by dissolution of the 
mucosa immediately adjacent, as noted by L. A. Buie and A. A. 
Humphrey. The carliest microscopic changes recognizable are small 
lesions associated with cedema and hemorrhage. At the base of these 
areas, deep in the mucosa and submucosa, capillary vessels are occluded 
by hyaline masses. The relation of the hemorrhagic lesions to the 
occluded vessels is noteworthy, for scattered among the myriads of 
these lesions are areas where there is occlusion of the capillary vessel 
and no evidence of any pathological changes in the adjacent mucosa. 
In the ulcerated stage, large numbers of diplostreptococci and other 
micro-organisms are observed in the walls of the colon, and Vimtrup 
has noted at the edges of the ulcers masses of leucocytes and a zone 
of fibrinoid necrosis. The muscularis is weil preserved, and the serosa 
is affected in varying degrees, being, as a rule, hypersmic. (Fig. 76.) 

The writer has paid special attention to the histopathology of 
ulcerative colitis, and has taken every opportunity to examine the 
intestinal tract of fatal cases, as well as specimens obtained from 
various hospitals and institutions. He has also compared the histology 
with that of a parallel series of proven cases of bacillary dysentery. 
As a result of this study he regards the histopathology of ulcerative 
colitis as distinctive and differing from that of the other disease. The 
following are the main points :—In ulcerative colitis the onus of the 
pathological changes falls upon the submucosa, and the earliest changes 
are to be seen in the blood-vessels, which are grossly distended and, in 
some instances, thrombosed. The process appears to commence in the 
submucosa, the mucosa being secondarily affected. Cellular response 
is much less marked than in bacillary dysentery and the cells of 
Auerbach’s plexus are specially attacked. 

Biochemical observations —R. Goiffon has studied the biochemical 
aspect of the disease, but his observations do not go far to clarify the 
situation. He finds that the biochemical picture is dominated by the 
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alterations in the stools and the abnormal products which are derived 
from the ulcerated areas. In the feces putrefaction gives rise to 
amino-acids and to ammonia, which renders them alkaline. 

_ Age-incidence.—Lockhart-Mummery and others agree that ulcera- 
tive colitis is a disease of early adult life. Out of a series of sixty 
cases, the average age was thirty-seven. The decade in which onset 
most frequently occurs is between the second and third ; the next most 
common, between the third and fourth. In children, the prognosis is 
especially bad, but J. A. Bargen and J. W. Kemble hold that below the 
age of twenty, ulcerative colitis is rare ; they had one patient under nine 
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Fig. 76.—Microscopic section of ulcerative colitis, showing destruc- 
tion of mucosa, with vascular engorgement and cellular reaction 
in submucosa. 


years of age, and three between ten and nineteen years. D.C. Hare has 
published figures which more or less agree with the above. - The sexes 
appear to be about equally affected. 

R. J. Jackman, J. A. Bargen, and H. F. Helmholz (1940) have carried 
out a comparative study on a statistical basis on a group of ninety-five 
children out of a whole series of 871 patients. They find that chronic 
ulcerative colitis is not rare during infancy and childhood up to the 
sixteenth year as has been generally believed. In fact, taking the group 
as a whole, it was found that 10.9 per cent. had been afflicted with 
ulcerative colitis since childhood. é 

As compared with the adult group more children have severe or 
fulminating symptoms at the onset of the disease. 
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Symptoms and physical signs.—This variable and pleomorphic 
disease may in its insidious onset appear to be quite innocuous; or 
it may occur with dramatic suddenness and be rapidly fatal; some- 
times it is apparently the sequel of some infectious illness such as 
influenza, or of infections of the upper respiratory tract, as frequently 
emphasized by Bargen. The connexion of extremely serious and 
rapidly fatal cases with bodily trauma or injury has been noted by 
various writers, notably by H. Fagge who recorded the case of a man 
of twenty who, having sustained concussion in a street accident, died of 
ulcerative colitis after a comparatively short illness of six weeks. He 
recorded also three other fatal cases which followed extraction of teeth, 
and Hale-White one associated with fracture of the femur. 

There are cases in which the preliminary signs and symptoms are 
generally recognized as those of mucous colitis—that is, the patient 
has a peculiar introspective psychological make-up, is subject to 
indefinite and variable abdominal pains, and passes large amounts of 
mucus in the faces—which gradually merges into chronic ulcerative 
colitis. The writer, while acknowledging that this mode of onset is 
uncommon, has records of three such instances. 

The mildest forms of this disease are at first unaccompanied by any 
noticeable systemic disturbances. The patient, usually a young 
woman in apparently good health and condition, complains of the 
passage of blood or blood-stained mucus with formed stools every 
morning, unaccompanied by pain, straining, or any signs of distress. 
According to E. T. C. Milligan, this peculiar state, which is known as 
granular proctitis or rectitis, may be an independent condition, and the 
patient may not suffer from any further complications. On the other 
hand, the writer has observed three cases in which this granular con- 
dition of the rectum constituted the starting-point of more extensive 
disease of the colon. 

He nevertheless believes that Milligan’s view is correct and that a 
strictly localized, independent, granular condition of the rectum exists, 
and can persist unchanged for years and be compatible with good health. 
He has now observed one case continuously for seven years in which 
the condition has varied from time to time and the mucous membrane 
has exhibited small superficial ulcers. Apart from some rheumatic 
pains in the knees, the patient, a woman of thirty-nine, has remained in 
good health. There are now no signs of anemia and she has put on 
over 28 Ib. in weight, but there is a discharge of blood and mucus 
almost daily with the stool; sometimes it precedes, sometimes fol- 
lows this evacuation. 

In granular proctitis the discharge of blood and pus may be very 
profuse and apparently out of all proportion to the severity of the 
lesions seen by proctoscopy. The appearance of the rectum, when 
viewed, through the proctoscope, is velvety, moist, and granular. It 
is easily traumatized, and the normal branched blood-vessels are no 
longer visible. Shallow pitting may be present, but there is no deep 
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ulceration. The discharge on the surface varies from a trace of blood- 
stained mucus to large quantities of muco-pus, and the mucus-secreting 
glands are not totally destroyed. 

In ulcerative procto-colitis, on the other hand, the whole thickness 
of the mucous membrane, with its tubular glands, is destroyed in local- 
ized areas, so that eventually the ulcers have irregular edges with the 
circular muscle exposed. This ulcerative type is rarely confined to 
the rectum, but invades the colon, and is not so common as the granular 
type. 
The end-results of inflammation are different in the two types. In 
the granular form, resolution is complete and the mucous lining is 
restored to normal; but in the ulcerative form, complete healing is 
never established—in fact a granulation polyposis may develop. 
Ulcerative procto-colitis appears to be but a localized form of true 
ulcerative colitis. The patient’s appearance, due to the toxmmia, is 
typical. There ig secondary anemia, loss of weight, and continued 
pyrexia. 

The question has been raised whether a gonococcal infection of the 
mucosa may not produce a condition resembling granular rectitis. The author 
has made frequent attempts to demonstrate intracellular diplococci in scrapings 
from the ulcerated rectum, but without success. 

In 1928 the author saw a man, twenty-nine years of age, who had contracted 
a rectal gonococcal infection in India. He exhibited blood-stained purulent 
discharge from the rectum in which numerous gonococci were demonstrated. 
When examined after an interval of four months, the appearance of the mucous 
membrane resembled that of granular rectitis. He was treated by protargol 
suppositories and eusol lavage, combined with protein-shock therapy which 
finally cured the condition. 

All who have written on this subject emphasize the difficulty of 
associating the mild with the very severe cases of the disease. Whether 
the mild forms are always identical with Milligan’s granular proctitis 
is a matter for speculation. HE. D. Kiefer considers that blood-loss may 
be so slight that the patient is unaware of the presence of blood in 
the stools. 

In the acute form the patient may awaken with sudden abdominal 
pain, colic and diarrhoea resembling acute bacillary dysentery. In 
other cases, it may commence as a simple diarrhoea which rapidly 
becomes exacerbated. ‘The motions are very fluid and contain, as a 
rule, little fecal matter but large amounts of mucus, and blood in 
varying degrees. Abdominal pain is severe and in the early stages 
temporarily relieved by the passage of stool. Occasional vomiting is 
also a feature; nausea and severe epigastric pain occur. These 
cases are usually accompanied by an irregular pyrexia which becomes 
progressively more marked; but, on the other hand, they may be 
apyrexial. The symptoms usually advance rapidly and cases may 
vary widely in severity. In the most acute cases the patient gradu- 
ally becomes more and more emaciated and toxsmic, with constant 
passage of blood-stained stools, and dies from exhaustion in two to 
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three months. A certain proportion, however, after temporary 
improvement, drift into the chronic form. 

In the chronic form, there is persistent diarrhoea which varies little 
from day to day ; there are practically no remissions, or periods during 
which a solid motion is passed. The feces are often soft and brown ; 
there are no solid particles, and mucus and blood are present in a 
varying degree. Gastric symptoms are usually absent—there is 
no nausea, vomiting, or flatulence, unless they are produced by an 
unsuitable diet, but hamatemesis may occur. The tongue is clean, 
and the appetite remains fair until the terminal stages. On examina- 
tion, the abdomen is navicular, the colon tender and, on palpation, the 
sigmoid colon is found to be spastic. Some of the cases progress 
favourably, though complete recovery is rare, the colon being, as a rule, 
permanently damaged. Acute exacerbations may occur with fatal 
termination, or a severe progressive secondary anemia may develop, 
which may assume the pernicious type. 

In those cases in which the disease is progressing, a morbid body- 
odour may be noted, to which Bargen has drawn attention. This is 
usually associated with a hopeless and anxious facial expression. 
Cramps of legs and arms are not uncommon. 

Regional ulcerative colitts—B. B. Crohn and A. A. Berg and also A. F. 
Hurst have drawn attention to a form in which definitely limited areas 
of the bowel are affected, usually the descending colon or the sigmoid, 
the mucous membrane in the lower part of the sigmoid and the rectum 
being entirely unaffected. 


N. H. Fairley has permitted me to quote the case of a man of thirty-two, 
who had suffered for six years from mild symptoms with occasional exacerba- 
tions. A perfectly normal rectal canal and sigmoid was revealed by sig- 
moidoscopy, and X-rays after a barium enema showed that a condition of 
pseudo-polyposis was confined solely to the descending colon. It is in cases 
of this description that partial colectomy has proved successful. (Plate XVI.) 


A. F. Hurst and F. A. Knott (1989) have described such a case with 
severe ulceration and polyposis extending from the end of the transverse 
to the end of the iliac colon. This portion was excised and an end-to- 
end anastomosis successfully performed. 

In this type of case the patients usually do fairly well, though com- 
plete recovery is rare, because the colon is permanently damaged. 
Nevertheless, however favourably the patient appears to be progress- 
ing, there always remains the danger of acute exacerbations which 
may cause death in two or three months. 

A feature of regional ulcerative colitis is that, despite the train of 
distressing symptoms, the tongue remains clean and the appetite fair. 
There is usually little abdominal discomfort, apart from continuous 
diarrhea, although deep pressure over the course of the large intestine 
may elicit tender spots, especially in the sigmoid colon, which is usually 
palpable and spastic. 
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Complications.—The complications of ulcerative colitis are many 
and serious. Brust and Bargen call attention to a polypoid condition 
of the colon which follows ulcerative colitis ; in a review of 698 cases, 
they noted the presence of pseudo-polyposis in 10 per cent.; but a 
further study of the pathological changes in the colons of forty-three 
patients with chronic ulcerative colitis indicated that the development 
of true adenomata is frequent. Gallart Mones and Sanjuan have 
recorded the following complications: diffuse polyposis, stenosis of the 
rectum and sigmoid, and perforation. Extracolic complications include 
arthritis, perirectal abscess, multiple fistule, ulceration of the skin, 
and phlebitis. 

Among the 698 cases at the Mayo Clinic, there were sixty-nine 
with adenomatous polyposis, fifty-nine with strictures, twenty-six 
with peri-rectal abscess, eighteen with perforation, thirty with arthritis 
and fifteen. with carcinomatosis. Two cases were observed in which 
carcinomata developed from rectal polypi (Bargen). Independent 
observers, such as W. I. Wheeler, W. W. Soper, and K. Justi (1921) 
have noted the same sequence of events. R. J. Jackman, J. A. Bargen 
and H. F. Helmholz found the incidence of carcinoma of the large 
intestine was 8.2 per cent. for their entire group, but double that for 
one series of 95 patients in whom colitis began before the sixteenth year. 

Bargen has also recorded nephrosis, endocarditis, splenomegaly, 
ocular disease, hemorrhage, mesenteric thrombosis, and tetany, 
multiple complications frequently occurring in the same patient. 
This same authority has also noted cutaneous lesions, and Ramel has 
recorded a case in which multiple cutaneous ulcers ran a parallel course 
to a very severe attack of colitis; they were regarded as the outward 
expression of severe cytolytic changes in the bowel-wall. I. R. 
Jankelson and C. W. McClure (1940) found skin ulceration in seven 
cases during the height of an exacerbation ; all were febrile and toxic. 
Lowered resistance to infection plays an important part in their 
gtiology. Local sulphonamide applications resulted in rapid healing. 
Ulceration of the stomach with gastric hemorrhage is rare (Heinz). 

Carcinoma.—Carcinomatous changes in a colon already the seat of 
chronic ulcerative colitis are frequent as compared with its occurrence 
in persons giving no history of any infection. Such microscopic 
studies as have been made suggest that there is a transition from the 
adenomatous polypus to carcinoma. 

The author has recently had a rapidly fatal case of ulcerative colitis in a 
man of thirty-seven in whom active carcinomatous changes were taking place 
in the fundi of the glands already partially destroyed by the colitis. 

Ocular complications have been noted by B. B. Crohn .n the form of 
conjunctival and corneal inflammation, a condition resembling 
xerophthalmia. 

Pszeupo-po.yposis.—A polypoid condition is a common sequel of 
partial or complete healing in chronic cases, and has been met with 
frequently since first described by A. F. Hurst. The-structure of these 
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polypi is not that of a true adenoma, and the condition should better be 

termed pseudo-polyposis, and must be distinguished from true polyposis 
(p. 486). A point which has been insufficiently emphasized is that 

pseudo-polyposis may develop in the colon in the absence of any marked 
symptoms of evident ulcerative colitis. 

The author (1938) investigated a case in a young man of twenty years of 
age who was admitted to hospital in a state of extreme emaciation and 
anzmia, the cause of which was found by sigmoidoscopy and radioscopic 
examination to be pronounced pseudo-polyposis. In this instance there was 
a previous history of abdominal pain of twelve weeks’ and of diarrha@a of 
one week’s duration only. 

Strictures of the colon are also not uncommon. They may develop, 
without any change in the symptoms, in the course of healing of a 
chronic case. Sometimes, when a stricture occurs in the rectum—one of 
the most frequent complications resulting from long-standing involve- 
ment (Kiefer)—it may be recognized by sigmoidoscopy; but more usually 
it is seen by X-rays after a barium enema, when two or more strictures 
may be revealed. (See Table III, p. 18.) Strictures of the ano-rectal 
region occur in about 9 per cent. of cases (W. D. Smith and R. J. 
Jackman). 

Peri-rectal abscess and fistula may develop as the result of infection 
of the anal crypts, and generally occur during the active stage of the 
disease. The former is usually fatal. W.D.Smith and R. J. Jackman 
(1940) have found anal abscess and fistulee a fairly common complication 
in 8.4 per cent. The indications for surgical interference in the treat- 
ment of anal conditions complicating chronic ulcerative colitis should 
be bmited to emergencies such as formation of an abscess. 

Perforation of an ulcer has been recorded in 8 per cent. of the 
Mayo Clinic cases, but the Guy’s Hospital statistics give a higher 
percentage. 

Multiple arthritis, as in bacillary dysentery, is not infrequent. It 
occurred in 4 per cent. of the Mayo Clinic cases. The author has seen it 
in three cases, accompanied by fever and affecting numerous joints 
for periods of two to three weeks. It does not respond to salicylates. 

Diagnosis.—The diagnosis of ulcerative colitis and its differentia- 
tion from other diseases, especially from chronic bacillary dysentery, 
is not always easy. Every aspect of the case, both clinical and labora- 
tory, must be taken into consideration. Pseudo-polyposis has also to 
be distinguished from polyposis. As a rule, the blood-sedimentation 
rate is high in the former and low in the latter. 

The bacteriological investigations of typical stools containing blood 
and mucus are negative. Very often streptococci (Strept. brevis) are 
numerous, and they must be regarded as a concomitant infection ; 
then there is the diplostreptococcus of Bargen, for which special search 
is necessary (see p. 485). The macroscopic characters of the stool 
vary from day to day and from hour to hour. The feces consist to a 
great extent of bigod and mucus, the former usually predominating. 
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Very offensive liquid feces are present, intimately mingled with the 
blood and mucus but, except as the result of special medication, solid 
lumps of feces are never observed. This is an important diagnostic 
fact. Very often the stools are dark and fluid, so that the presence 
of blood and pus-cells can be determined solely by microscopic 
examination. The presence of pus in the feces serves to differentiate 
it from true polyposis. 

Cytodvagnosis.—The microscopic characteristics of the exudate of 
acute ulcerative colitis cannot always be distinguished with certainty 
from those of bacillary dysentery. There is a profusion of pus-cells 
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Fig. 77.—Cellular exudate in acute ulcerative colitis, showing pus and 
large macrophage cells. 


with fragmented nuclei; red blood-corpuscles are present in clumps or 
rouleaux ; there are also large hyaline macrophage cells (Fig. 77) and 
Charcot-Leyden crystals are frequently encountered. © 

Digital examination—Rankin, Bargen, and Buie emphasize the 
importance of direct digital examination. The patient should be 
placed in the knee-chest position, and the lubricated finger should be 
inserted full-length with the flexor surface towards the bladder. The 
finger should be rotated gently one-half turn, when the tip will come 
into contact with the narrowed rectal lumen, and register a sensation 
of stiffness. In early cases the diffusely granular mucous membrane, 
and in later cases disseminated mucosal protrusions, can be felt. 

Intradermal tests —M. Paulson (1987) has drawn attention to an 
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intradermal test which he believes to be of use in reaching a diagnosis. 
An antigen from the intestinal surface has been prepared which is allied 
in some way or other to that of venereal lymphogranuloma. Some 
cases give a positive reaction with the Frei antigen, but this is not to be 
taken as an indication that ulcerative colitis is of the same nature as 
lymphogranuloma. The antigen is prepared by making a lysate from 
the diseased mucosa with azochloramide in 1:10 dilution. Of this, 
0.1 ¢.c. is injected intradermally. 

Radtoscopic diagnosis.—A study of the essential pathological change 
which affects all layers of the bowel-wall will lend significance to the 
radioscopic appearances. In nearly 80 per cent. of cases of ulcerative 
colitis there are lesions of the large intestine extending above the 
sigmoid flexure, and the radioscopic relief of the damaged mucosa 
becomes more evident and gross as the inflammatory reaction 1s more 
intense. 

In preparing the patient for radioscopy, H. M. Weber (1980) has 
emphasized the necessity for cleansing the bowel of excessive quantities 
of gas, intestinal secretion, and fecal matter. A mild, non-saline 
cathartic drug, given the evening before, should be supplemented by a 
few warm enemata of physiological saline solution. S. Lups considers 
that the evening before the examination the patient should be given a 
warm enema of 14 litres of saline. 

A barium enema should be given, a thin emulsion of barium being 
used at body temperature. As it enters the bowel, attention should 
be directed to the rectum, for the disease may be confined to this 
portion only. In early cases no marked radiographic changes may be 
observed ; the only sign may be extreme hyper-irritability, the enema 
not being retained long enough to permit filling of the colon. The 
ampulla of the rectum is narrowed and shows a series of coarse and 
linear striations and, as the disease progresses, the characteristic 
thickening, contraction, and shortening takes place. In advanced 
cases the colon fills very rapidly and the ileo-csscal valve is soon reached 
and sometimes fills. The colon itself is narrowed in calibre, and its 
length is reduced (H. M. Weber). The course becomes straight, and the 
angles at the flexures are converted to right angles. From a soft, 
pliable, thin-walled tube, it becomes an inflexible, stiff, and straight 
channel, giving a picture not seen in any other disease of the colon. 
Occasionally, the colon resembles a string of sausages in appearance, 
owing to contractions which may be due to localized organic strictures 
or temporary spasm. When the destruction of the mucous membrane 
is superficial, the contour of the colon may be smooth (loss of haustra- 
tion) ; when deeper, and when real ulceration is present, the outlines 
are ragged ; and when the ulcerations are very deep, many niche-like 
projections are seen, extending out from the bowel. (Plate XVII, 2.) 

A typical radiographic appearance in one or more isolated segments 
of the colon with negative results in the recto-sigmoid may give rise 
to confusion, in that it may resemble the changes seen in tuberculous 
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colitis (see p. 499), or even in malignant stricture. This form is known 
as regional, segmental, or migratory colitis and is more difficult 
to recognize than is the usual type. It is rare but undoubtedly does 
occur ; its full significance has been emphasized by Bargen and Weber. 

The irritability of the affected portion of the bowel, which has been 
referred to by all writers on this subject, is responsible for “‘ Stierlin’s 
sign '’—that is, the shadow of the contrast mass in the normal segments 
of the bowel is much more intense than in the diseased portion. 

In the terminal stages, stenosis of the colon becomes extreme and 
there is formation of adeno-papillomata (pseudo-polyposis) (Plate 
XVIII, facing p. 448). By the decompression relief, or Fischer’s, 
method, the situation of these granular masses and the occurrence of 
numerous filling defects can be determined. After expulsion of the 
enema, air is introduced into the bowel and films are then taken. These 
reveal a spotted or marked appearance. Sometimes the film gives the 
impression of a braided band, and the contrast mass attached to the 
inner half of the bowel may resemble trellis work (Lups). (Plate XVII, 8.) 

Diagnosis by sigmordoscopy.—Sigmoidoscopy, judiciously performed, 
affords a valuable means of making diagnosis certain, and is the only 
method by which the varied changes in the mucosa may be systematic- 
ally observed. 

H. F. Bayard (1988), L. A. Buie and J. A. Bargen, and others have 
drawn attention to the fact that the lesions seen at autopsy do not by 
any means represent the essential lesions of ulcerative colitis, and that 
the true sequence of events can be gauged solely by means of systematic 
sigmoidoscopic examinations. The ulcers which appear on the mucosa 
as a terminal event are regarded by most authorities as a secondary 
infection. 

Bayard describes the following characteristics :— 

1. Glazed granular mucosa which bleeds easily when traumatized. 

2. Tubular contraction and thickening of the bowel and rectum. 
(Plate XTX, C.) 

8. Anironed out, or rounded appearance of the valves of Houston. 

T. H. Morison (1985) distinguishes the following stages :— 

1. Diffused hyperwmia. (Plate XIX, B.) 

9. Cidema throughout the involved area, associated with 
thickening and friability of the mucous membrane. (Plate 
XIX, D.) 

8. Formation of miliary abscesses which discharge abundant 
pus (Lups). 7 

4. The rupture of these abscesses leading to miliary ulcers. 
(Plate XIX, E.) 

The author’s view, based upon his own series, is in full agreement 
with the above, but in his experience the very earliest lesions observed 
consist of petechial hemorrhages into the mucosa, giving an almost 
purpuric appearance on the normal pale background. 
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S. Lups has emphasized the large amount of pus which, out of all 
proportion to their size, may exude from miliary abscesses. It is a 
fact that the amount of pus which wells forth from the ulcerated 
surface is often so large that it gives the impression that a large peri- 
colonic abscess is situated in the neighbourhood of the sigmoid and is 
discharging its contents mto the lumen of the bowel. 

In the author’s experience, sigmoidoscopy is not particularly painful 
in the earlier stages of this disease, so that no special precautions are 
then necessary. It 1s only when a degree of stenosis hds taken place 
that dilatation of the rectum becomes painful. 

In concluding the section it should be noted that there are some 
authorities, notably H. L. Tidy, who deprecate the routine use of 
sigmoidoscopy and radiology in diagnosis, on account of the irritation 
to which they may give rise. Tidy considers that the diagnosis is so 
easily made on clinical grounds that recourse should not be had to 
any other method. 

Differential diagnosis.—The differential diagnosis has to be made from 
all other dysenteric diseases in which blood and mucus is abundant 
in the stools. The difficulty arises chiefly with bacillary dysentery 
of the subacute or chronic form. The main points are set out in 
Table XV, p. 449. 

TREATMENT 


The presentation of a balanced and practical guide to the treatment 
of this disorder involves greater difficulty than is encountered in the 
whole range of the dysentery-colitis group. As F. W. Rankin, J. A. 
Bargen and L. A. Buie remark (1985), “ There have been almost as 
many types of treatment in chronic ulcerative colitis as there have been 
contributors to the literature of the subject.’ a statement with which 
few will disagree. 

In the main, those who have been especially active in the treatment 
of chronic ulcerative colitis can be divided into three groups: 1, those 
who believe that the condition is an infective process and advocate 
its treatment as a chronic, severe, and debilitating infection ; 2, those 
who believe that it is metabolic in origin and who search for some 
underlying deficiency ; and 8, those who believe “ colitis gravis’ to 
be a surgical problem. 

The old saying that ‘affections of organs above the diaphragm 
tend to optimism, and those below to pessimism ”’ was never better 
exemplified than in ulcerative colitis. 


Serum and vaccine treatment,—Since 1928 Bargen has been the 
protagonist of treatment based upon the consideration that ulcerative colitis 
is an infectious disease of the large intestine, and he has, apparently, had great 
aucoess in using his particular methods. In 1928 he advocated immunization 
against the causitive organism, the removal of all foci of infection, and a liberal, 
high-vitamin, high-calorie diet. Vaccines prepared from the diplostreptococcus 
of ulcerative colitis have been used successfully by W. W. Soper, W. Z. 
Fradkin and I, Gray, H. Surmont and R. Buttiaux, A. J. Chisholm, E. Horgan 
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S. Lups has emphasized the large amount of pus which, out of all 
proportion to their size, may exude from miliary abscesses. It is a 
fact that the amount of pus which wells forth from the ulcerated 
surface is often so large that it gives the impression that a large peri- 
colonic abscess is situated in the neighbourhood of the sigmoid and is 
discharging its contents into the lumen of the bowel. 

In the author’s experience, sigmoidoscopy is not particularly painful 
in the earlier stages of this disease, so that no special precautions are 
then necessary. It is only when a degree of stenosis has taken place 
that dilatation of the rectum becomes painful. 

In concluding the section it should be noted that there are some 
authorities, notably H. L. Tidy, who deprecate the routine use of 
sigmoidoscopy and radiology in diagnosis, on account of the irritation 
to which they may give rise. Tidy considers that the diagnosis is so 
easily made on clinical grounds that recourse should not be had to 
any other method. 

Differential dvagnosis.—The differential diagnosis has to be made from 
all other dysenteric diseases in which blood and mucus is abundant 
in the stools. The difficulty arises chiefly with bacillary dysentery 
of the subacute or chronic form. The main points are set out in 
Table XV, p. 449. 

TREATMENT 


The presentation of a balanced and practical guide to the treatment 
of this disorder involves greater difficulty than is encountered in the 
whole range of the dysentery-colitis group. As F. W. Rankin, J. A. 
Bargen and L. A. Buie remark (1985), “‘ There have been almost as 
many types of treatment in chronic ulcerative colitis as there have been 
contributors to the literature of the subject.”’ a statement with which 
few will disagree. 

In the main, those who have been especially active in the treatment 
of chronic ulcerative colitis can be divided into three groups: 1, those 
who believe that the condition is an infective process and advocate 
its treatment as a chronic, severe, and debilitating infection ; 2, those 
who believe that it is metabolic in origin and who search for some 
underlying deficiency ; and 8, those who believe “ colitis gravis ’’ to 
be a surgical problem. 

The old saying that ‘affections of organs above-the diaphragm 
tend to optimism, and those below to pessimism ” was never better 
exemplified than in ulcerative colitis. 


Serum and vaccine treatment.—Since 1928 Bareen has been the 
protagonist of treatment based upon the consideration that ulcerative colitis 
is an infectious disease of the large intestine, and he has, apparently, had great 
success in using his particular methods. In 1928 he advocated immunization 
against the causitive organism, the removal of all foci of infection, and a liberal, 
high-vitamin, high-calorie diet. Vaccines prepared from the diplostreptococcus 
of ulcerative colitis have been used successfully by W. W. Soper, W. Z. 
Fradkin and I, Gray, H. Surmont and R. Buttiaux, A. J. Chisholm, E. Horgan 
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“and many others. In acute fulminating cases these methods have been re- 
inforced by the injection of specific antibody serum, which has been prepared 
by the injection of horses with increasing doses of freshly isolated strains of 
the diplostreptococcus. - 

This serum (antibody euglobulin concentrated serum) has now been ad- 
ministered in approximately 700 cases of chronic ulcerative colitis. It is 
administered deep intramuscularly, after the patient has been desensitized by 
small intracutaneous injections. The injection should be given every eight to 
ten hours, beginning with 0.1 c.c. of concentrated antibody solution, and in- 
creasing each injection by 0.1 c.c. until the average maximal amount of 3 c.c. 
is given. Occasionally only 1 c.c. daily is tolerated, but at other times as much 
as 5 c.c. can be taken. 

In every case in which the serum has been given, there has been a definite 
improvement in the general condition. The increase of body-weight soon after 
the institution of treatment with serum has been regarded as significant. There 
appears to be, also, a definite effect upon the temperature and pulse curves. 
Although remissions and exacerbations have been the rule in Bargen’s large 
series of cases, some patients have recovered after one severe attack, and others 
have had remissions of years’ duration. His statistical summary shows that 
of 472 cases, 352 (74.6 per cent.) returned to their normal occupation, and of 
these 250 were entirely free of symptoms and, to all intents and purposes, well. 
Of these 250, in 48 there was no evidence of disease, either proctoscopic or 
radiological. 

There have been singularly few confirmations, in other countries, of the 
favourable results claimed by Bargen. D. Smith has obtained satisfactory 
results in this country ; he has given the serum also by the intravenous route. 
R. Mailer, in Glasgow, has treated thirty cases with the vaccine during the last 
nine years, and the results have been encouraging, only three cases having been 
refractory to treatment. The author has followed Bargen’s technique in some 
twenty of his series of forty cases but has been unable to convince himself of 
the specific effect or of the superiority of this method over blood-transfusion. 
The one exception was the case of a young Scotsman of twenty-six, whom he 
treated in 1926-27. Although obtaining temporary relief from blood injections 
and protein-shock therapy, he was eventually cured by injections of the vaccine 
of Bargen’s diplostreptococcus given over a period of one month. 


Blood -transfusion.—Rankin, Bargen, and Buie administer blvod- 
transfusions in acute, fulminating cases, and consider it wise to give 
relatively small quantities of blood—from 200-800 c.c.—at intervals of 
three to five days. They regard this as a subsidiary measure. With 
this most authorities appear to be in agreement, but believe that 
blood-transfusion, especially if followed by a rigor, acts by virtue of a 
kind of anaphylactic shock. 

H. Kalk, observing a case of serum anaphylaxis after the injection 
of antidysenteric serum, resolved to try the effects of blood-transfusion 
in five cases. He considered his results were very good, varying in 
accordance with the strength of the resulting reaction, and cites one 
special case where two transfusions were of little avail while the 
third, which caused a rigor, was successful. He is, therefore, of the 
opinion that it is necessary to give large blood-transfusions and to 
produce an artificial serum-sickness. 
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PLATE XIX 
SIGMOIDOSCOPIC APPEARANCES 


Acute Ulcerative Colitis.—Showing plum-coloured, easily traumatised 
mucosa in the second stage. 


Tuberculous Ulceration of Rectum.—Case in which tubercle bacilli were 
found in material obtained through the sigmoidoscope. The patient was 
suffering from chronic diarrhea with blood and mucus in the stools. 


Acute Ulcerative Colitis.— First stage. Usually called haemorrhagic oolitis. 
Ulcerative Colitis.—Superficial ulceration in the third, or ulcerative, stage. 


Mucous Colitis, showing the pale colour of the mucosa and the masses 
of adherent mucus. 


Acute Ulcerative Colitis.—Early stage, showing granular mucosa, with 
purulent exudate covering the surface. Note the lack of normal folding of 
the mucosa. 





P. H. M.-B. del, 


SIGMOIDOSCOPIC APPEARANCES 
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I’. Sinek writes that in colitis gravis the beneficial effects of blood- 
transfusion were first noted by Rachwalsky and H. Strauss, and that 
this form of therapy has been employed in Austria and Germany by 
Dzialoszynski, Meyer, Hensle, Bucking, and Elias. In his own series, 
eight very serious cases were treated by transfusions of 40-400 c.c. of 
blood, and the results were most favourable in those cases in which the 
consequent reaction was most severe. 

The writer considers multiple blood-transfusions to be a valuable 
therapeutic measure. He has had some good examples of its beneficial 
effects in his practice (summarized on p. 468). H. L. Tidy, who has 
adopted a sceptical attitude regarding medicinal measures in this 
disease, recognizes the value of blood-transfusions. L. A. Hulst and 
H. A. P. Hartog, in describing four cases treated by multiple blood- 
transfusions, emnphasize that it is necessary to repeat the injections if 
improvement is not rapidly apparent, it being advisable then to employ 
blood from another donor. EK. Jacobsohn has confirmed the good 
effects of blood-transfusion, especially in conjunction with non-specific 
protein-shock therapy. He employs for this purpose [Pyrifer (an 
emulsion of B. colt) given intravenously. A strong systemic reaction is 
followed by favourable results. 

Autohemotherapy has been practised for some years with apparent 
success by R. Bensaude, P. Oury, and H. Danz. For this purpose 10 c.c. 
or more of the patient’s own whole blood are injected intramuscularly. 

Sulphaguanidine (see p. 94).—Hopes based upon the beneficial 
results reported in bacillary dysentery have to some extent been realized 
in the author’s recent experience. When given by the mouth in full 
doses of 6-10 gm. daily no striking beneficial results have been observed ; 
but when administered in rectal retention enemata (7-10 gm. in 7 oz. 
of water, suspended with mucilage or gum acacia) it has yielded to the 
author satisfactory and suggestive successes in 6 recent acute cases. 
The treatment is repeated daily for 7-10 successive days, and the 
enema is retained, usually without difficulty, for 6-8 hours ; the usual 
precautions are taken, such as raising the buttocks with a pillow and 
tilting the foot of the bed. No preliminary washout is recommended. 
Nicotinic acid, 150 mgm. daily, is given by the mouth. The most 
striking effects have been the cessation of blood and mucus in the stools 
and diarrhoea, and the relief of pain. One particularly acute case of 
five years’ duration has now remained free from symptoms for fifteen 
months. The others have been equally satisfactory. It is advisable to 
repeat the course after an interval of 14 days. 

Other sulphonamides.—E. N. Collins (1940) has exhibited sulphanilamide by 
mouth in non-toxic, and parenterally in severely toxic case. until the blood 
level reaches 8-10 mgm. per 100 c.c. He has given neo-prontisil 1 gm. before 
each meal and a total of 5 gm. within twenty-four hours. Toxic symptoms 
are relieved by nicotinic acid, 150 mgm. daily. He considers that sulphanila- 
mide definitely has a place in the treatment of ulcerative colitis. 

Other measures. Ascorbic acid (Cevitamic acid; Vitamin C).— 
G. Hetenyi has employed large doses of iron by the mouth (e.g. ferri et ammon. 
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cit.), but since 1934 has been treating cases of colitis gravis with ascorbic acid, 

“basing his action upon the excellent hssmostatic effects of this acid and upon 
the fact that Vitamin C is missing from the tissues. For this purpose 150 mg. 
of ascorbic acid are injected intravenously, at first twice, then once, daily. In 
four days from the commencement of treatment, the bleeding ceases. 

Mercurochrome.—A. F. R. Andressen and J. B. D’Alborn consider that 
injections of mercurochrome intravenously are of considerable value in 
hastening the healing of the intestinal lesions. For several years they have 
used it as a routine measure, beginning with 15 c.c. of a 5-per-cent. solution 
and increasing the dose at four-day intervals, until sufficient has been given to 
cause a reaction of 101-102° F. The effect of this preparation upon the kidneys 
should, of course, be carefully watched. 

Calcium and parathyroid.—B. Haskell and A. Canterow consider that the 
rationale of calcium therapy in chronic ulcerative colitis rests on the favourable 
influence of calcium upon nutritional changes in the tissues, and on its effects 
upon spasticity and hyper-irritability of the colon. They therefore recommend 
the exhibition of these drugs as a routine treatment. The calcium is adminis- 
tered in the form of calcium gluconate, in doses of 60 grains three or four times 
daily, 3$ to 4 hours after meals, the patient being cautioned to avoid eating 
between meals. The parathyroid (parathormone) is injected intramuscularly, 
the average adult dose being 20 units, and injections are repeated at intervals 
of forty-eight to seventy-two hours. There is immediate improvement in 
bleeding from the bowel, colonic spasm, and hyper-irritability. The diet should 
be non-irritating and spasm should be mitigated bv doses of belladonna and 
kaolin. Nine patients in whom this form of therapy had been employed were 
subsequently observed for periods of two to six years and showed favourable 
results. 

Sodium citrate and sodium chloride.—J. F. Montague, following the lead given 
by Butman, Schultz, and Van Kleeck, has for some time considered that there 
are many points of resemblance between peptic ulcer, especially duodenal ulcer, 
and chronic ulcerative colitis. He placed patients on a bland dietary from 
which meat and eggs were excluded. The l.cal preparation of the colon was 
effected by enemata of cleaf tepid water given twice daily. Schultz’s in- 
travenous solution was given in doses of 20 c.c. twice daily for two days, and 
thereafter on alternate days. This consists of a combination of sodium citrate 
and sodium chloride raised to a concentration higher than the specific gravity 
of normal blood. The results in cases treated by this method are said to have 
been very favourable. In a few instances Normet’s citrated serum, which 
contains citrates of sodium, calcium, and magnesium, ammoniated iron, and 
manganese, was substituted for Schultz’s solution. 

Sangostop, a preparation made from plant hemi-cellulose, which is found 
mostly in the rind of fruit and of which the active principle is pectin,* has been 
employed by Koths. It is suggested that the presence of pectin explains the 
favourable results of apple diet in diarrhea. It is galactic acid-ester, and has 
the most remarkable hemostatic effect. It is given as an enema (150 grains to 
50 c.c. of water), after which the bleeding is checked ; the special preparation 
Sangostop is given in 20 c.c. doses by intramuscular injection. 

Nipectin, or Nickelpectinate (Eli, Lilly & Co.), a preparation which has 


* “ Pectin ” is a cellular derivative and has a considerable share in the structure of plants. 
It is to be found in complex combination with calcium in pulpy fruits, such as apples. 

+t This preperation is obtainable from Coates and Coates, Ltd., 94 Clerkenwell Road, 
London, E.C.1. 
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recently been favourably reported upon in America, appears to exert some 
action in controlling hemorrhage. The author has noted improvement recently 
in advanced cases, but the preparation is not by any means agreeable to 
take and has a depressing effect. In one particularly successful case 2 
tablespoonfuls were taken twice daily for 14 days, with the result that the blood 
and mucus, especially the latter, disappeared and the motions became formed. 
The general condition improved enormously. The metallic taste can be 
disguised by mixing with custard or arrowroot. It has a tendency to cling to 
teeth and gums, which should be cleaned after each dose. 

Zinc tonization.—The zinc ionization method of treatment was first intro- 
duced by J. C. Webb in 1911. He reported upon fourteen cases which were 
successfully relieved by ionization, the electrode being introduced into the 
rectum. In 1930 J. Burnford gave an account of twenty-eight cases, of which 
twenty-one were considered “ cures,” the first of the series being treated in 
1923. Appendicostomy had been performed in every instance, the large 
intestine being irrigated in the meantime with normal saline solution. 


Intrarectal medication.—Bismuth subgallate (dermatol), on 
account of its soothing properties and its hemostatic action, has been 
employed by many workers as an insufflation or injection into the 
bowel. It is first mentioned, in 1909, by Hawkins, who used it in the 
form of enemata with gum arabic and also with iodoform. Suspended 
in olive oil in a 5- to 10-per-cent. suspension, it has been much em- 
ployed by P. Lockhart-Mummery, who finds it advantageous in small 
amounts (four to ten ounces), in which quantity it can be retained in 
the rectum, and apparently can percolate throughout the colon. The 
author has employed it as a routine measure in recent years with a 
fair amount of success. The bismuth is deposited as a bland film on 
the diseased mucosa and acts both as a protective and as a soothing 
agent. 

For granular rectitis Lockhart-Mummery has applied nitric acid to 
the granulations with a fair degree of success. 

Plain olive oil warmed to body-heat can be employed in the same 
manner as bismuth subgallate, and can be retained for two to four 
hours. (Cod-liver oil, which is said to have a healing effect upon the 
granulations, has been used in recent years in the same manner, but its 
rather pungent odour is apt to act as a deterrent. H. Gainsborough 
(1989) has obtained good results in six cases, with resulting remissions 
lasting as long as two years. The best results were seen in those cases 
with shortest previous histories. This treatment is combined with 
Iso-gel (Allen & Hanbury) by the mouth. Retention enemata are not 
commenced till the diarrhoea has been checked with opium. D. Smith 
uses sodium bicarbonate, one drachm to the pint, as a cleansing enema 
preliminary to running in eight ounces of olive oil. With this he gives 
one drachm of Magnolax three times daily and full doses of belladonna, 
sodium bromide, and chloral hydrate to overcome colonic spasm. 

Recently J. B. Eyerly and H. C. Breuhaus claim to have obtaimed 
good results by the injection of aluminium hydroxide and kaolin as a 
retention enema. The initial dose is two ounces, increased by the same 
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amount till the maximum of eight’ ounces is reached. The injections 
are given daily. The colon is cleansed with a pint of warm water, and 
this is followed, after an hour, by a retention enema of three to five 
ounces of kaolin and aluminium hydroxide in 90-150 c¢.c. of warin 
distilled water. ; 

B. B. Crohn and B. D. Rosenak recommend retention enemata of 
neutral acriflavine in strength of 1: 4,000 normal saline as a daily 
routine, but they add that when it appears to give more irritation than 
relief it should be discarded. Lups has tried enemata of 2-per-cent. 
boric acid solution, potassium permanganate, ichthyol, bismuth carbon- 
ate (4-1 per cent.), silver nitrate, protargol, and camomile and tannic 
acid 1: 100. In cases of persistent bleeding from the rectum, as in the 
localized stage of granular rectitis, tannic acid suppositories (three 
grains acid) have been found, m the author’s practice, to be most 
useful. 


Vitamin A.—Rachet and Busson consider the application of carotene an 
efficacious treatment. It is given in disoxygenated olive oil (Byla), with a few 
drops of laudanum, in 2-3 ¢.c. doses applied direct to the ulcerated surface 
after a cleansing enema. 

Antivirus treatment.— Antivirus (Besredka) is a filtrate of a medium in which 
streptococci and staphylococci have been grown for a long time. E. J. Oesterlin, 
A. W. Johnson, Kinsey, and T. Willett have employed the substance as a 
rectal injection, by first cleaning out the bowel with a boracic enema and then 
running in 15-20 c.c. of antivirus by means of a rectal tube. The patient should 
be kept turning from side to side, so as to retain the antivirus as long as 
possible. It is claimed that the substance acts throughout the whole colon, and 
that fifteen cases have been successfully treated. 

Multiflor therapy.—E. Reye has employed this form of treatment, which was 
introduced by Nissle of Freiburg. It aims at altering the intestinal flora, and 
also, following the idea of Metzgar (1928), at introducing bacteriophage and 
immune bodies from a healthy bowel into the diseased one. A cleansing enema 
is given to a healthy person with one litre of water ; the result is filtered and 
the filtrate is given to the ulcerative colitis patient twice daily as enemata of 
250 c.c. each. Reye took pure cultures of B. coli organisms from the feeces of 
six normal persons, then transplanted them into broth with glucose, and 
injected the cultures as an enema twice daily into the bowel of six patients, 
who were greatly benefited. 

Additional intrarectal measures.—H. L. Tidy has on several occasions 
expressed his conviction that on the whole gentle and palliative methods of 
treatment produce favourable results. The most efficient treatment, in his 
opinion, is the use of starch enemata of 60-100 c.c. containing 10-20 drops of 
tincture of opium. Not more than one enema should be given in twenty-four 
hours, and not more than four a week. These enemata should he continued 
until the number of stools has been reduced to five or six a day. 

In the second stage, when the irritation in the colon has been reduced, simple 
colonic washes consisting of 1,200 c.c. of normal saline are employed. These 
are run in from a glass funnel not more than one foot above the level of the 
‘rectum, and should take at least twenty minutes to administer. The injection 
of them should never be hurried. Three or four of these washes should be given 
a week. 
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In the third stage medicated enemata should be employed. ‘Tidy uses 
albargin in the strength of 1.5 gramme to 800 c.c. A simple colonic wash is 
administered two hours previously. The albargin solution should not be 
retained longer than fifteen minutes, and not more than three should be given 
each week on alternate days. 

In the after-treatment reliance should be placed chiefly on kaolin and char- 
coal, as a method of relieving symptoms. 


Insufflation of the rectum has been employed, using powders such 
as the following: Dermatol (bismuth subgallate) fifty parts and 
tannic acid and sodium chloride five parts each, or talcum ten parts 
with dermatol or xeroform five parts each. Bismuth subnitrate 
aitd tribasic calcium phosphate, 1-2 drachms, and kaolin, 1 ounce, 
three times daily, are recommended by Bargen. In cases with 
achlorhydria, diluted hydrochloric acid is used, and when the disease 
is associated with profound anemia, iron in large doses, such as ferrum 
redactum, 8-6 grammes daily (Schotmuller), may be employed. For 
tenesmus, suppositories containing the following ingredients are 
recommended :— 


Ext. bellad. ; : ‘ : . QO.2  grm. 
Dilaudid . : ' . ; . 0.003 ,, 
Ol. cacao. : ‘ ; . . 2 - 
Bals. peruv. : . : ; . 0.16 ,, 
Ext. hamam. . . ; ; . 0.03 ,, 
Calc. chlorid. : : : ; . 005  ,, 


D. C. Hare has recorded successful treatment with liver injections 
combined with massive doses of iron. 

General summary of effects of medicinal treatment.—Amid the welter 
of therapeutics which have been applied and have already been 
described, some attempt must be made to lay down certain main 
lines of treatment. In the author’s experience, blood-transfusion 
is of first importance in building up the patient’s resistance and in 
combating both the mechanical loss of blood and the toxemia. Again 
and again, it has proved the means of saving the patient’s life (see 
p. 468). The best results are undoubtedly observed in those cases in 
which anemia is a prominent factor. 

The following are the medicinal measures which have been found 
useful in practice at the Hospital for Tropical Diseases. 

To check diarrhea.—Kaolin in some form or other: probably the 
best form is Kaylene oil, which contains liquid paraffin and kaolin ; 
Kaldrox (one drachm three times a day) is also a good preparation. 

When pain is a prominent feature, opium combined with chalk in 
the following mixture affords relief :— 


BR Tinct. opii. : : ; : . 5 min. 
Ol. ricin. : : ‘ : ; : . 3 min. 
Mist. cret. ad. + oz. 


Half an ounce to be given four hourly. 
or 
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B Pulv. ipecac. co... ; : : ; . 10 gr. 
Salol. . . ; ‘ ; , , . 10 gr. ; 


Sod. bicarb. . . ‘ : ; : . 20 gr. 
Bism. subnitras. ‘ : ‘ : . 25 gr. 
In powder form. 

To alleviate spasm and tenesmus the following prescriptions have been 
found useful :— 


1. B Tinct. bellad. ‘ : ‘ ‘ ‘ . 6 min. 
Sod. brom. . : : : : ‘ . 6 gr. 
Elix. takadiastase sed. . : : ; . ldrm. 
Mist. mag. hydrox. : : : ; . I drm. 
Aq. menth. pip. ad. .. ; ; . $02. 
Half an ounce to be given four hourly. 
2. B Bism. salicyl. ; ; : ‘ : . 16 gr. 
Salol. ; : : : : . 6 gr. 
In powder form, three times a day. 
3. B Pulv.ipecac. co. . é . ; ; . 10 gr. 
Salol. . . ; : ‘ ‘ ; . 10 gr. 
Sod. bicarb. . ; ‘ ; ; : . 20 gr. 
Bism. subnitras. . . , : ‘ . 980 gr. 
In powder form, three times a day. 
4. Starch and opium enema ‘ ; : . 402. 


To relveve colucky pains and as an antispasmodic, Rivanol retention 
enemata, 4 ounces to be retained one to two hours, are useful. 
Rivanol (2-ethoxy-6.9 diamino-acridine-lactate) is given in a strength 
of from 1 : 2,000 to1: 500. It is credited with a general antiseptic 
action on pus-producing cocci—strepto- and staphylococci. It is 
incompatible with acids and with normal saline. 


To relieve flatulence.— 


Medicinal charcoal (Bragg). 
Charkaolin (Allen & Hanbury). 
Pepsin, bismuth and charcoal tablets (Boots). 


To check intestinal bleeding.— 
Tannic acid retention enemata (10 ounces, containing 5 per cent. 
tannic acid). 
Tannic acid suppositories (tannic acid, 3 grains). 
For anemia.— 
Blood transfusion. 
Large doses of iron : ferri et ammon. cit., 30 grains three times daily. 
Eatan (a muscle and beef extract made by Fassett and Johnson) ; 
one teaspoonful in half a tumberful of water four times daily. 


General stumulant.— 
Intravenous injections of glucose, 5 per cent., in normal saline 10 


ounces. 
Intravenous injections of calcium gluconate (Sandoz) 8 ounces. 
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Sedatwwes.— 
Chloretone, 10 grains. 
Tinct. opii., 10 minims. 
Pulv. ipecac. co., 10 grains. 
The application of bismuth subgallate in olive oil, especially in 
chronic cases, has already been dealt with. 

Psycho- and physio-therapy.—The psychological aspects of ulcer- 
ative colitis are an important factor ; in some cases they almost appear to be 
the dominant one. A. J. Sullivan has studied the psychiatric background in 
eighteen out of twenty-five consecutive cases, and in fifteen the emotional 
disturbances appeared to be of definite etiological significance. He claims 
that psychotherapy in most cases produced striking results. 

Physiotherapy has also played a réle. Lups, in his summary, claims that 
it is necessary to give exposures of ultra-violet rays sufficient to bring on a 
reaction associated with erythema and desquamation. 

Dietetic measures.—lIt has lately come to be realized that starva- 
tion diets have no place in the routine treatment of ulcerative colitis. 
The colon normally functions as a storehouse for substances which are 
later expelled ; the best foods are those which are well absorbed by the 
small intestine. Some authorities commence treatment of the acute 
stage by withholding all food for two days. Rankin, Bargen, and Buie 
consider that, in a diet for chronic ulcerative colitis, the main require- 
ments are that it shall be nourishing and of low residue—furnishing 
from 2,000 to 8,000 calories—and shall be given in as attractive a 
manner as possible. Milk, it is generally held, is not well tolerated 
in the acute stages, but can be added later when absorption is better 
established. 

The bland diet consists of: Cereals, two slices of lean bacon, one 
egg, toast, butter, and coffee for breakfast ; Meat soup, minced meat 
(liver occasionally), potato, bread and butter, custard, junket, or 
cornflour pudding, tea, and sugar for lunch; Steamed rice, plain fish 
and simple pudding for dinner. No fruit or vegetables should be given 
at first. Beverages should not be iced. Afterwards bananas, veget- 
able purée, and two glasses of milk may be added. 

The German authorities advocate Moro’s apple diet which is used in 
persistent acute diarrhceas, both in children and in adults. For adults, 
seven to ¢wenty medium-sized apples are needed per day. They 
should be peeled and cored, and then chopped up so small as to go 
brown. Three to ten ounces of this purée are given at each of four 
meals in the day for two days, during which time no other food at 
all is taken, except weak tea if the patient is thirsty. 

Gradual transition back to normal diet is effected by the following 


scheme. 
Breakfast.—Tea, or cocoa made with water, rusks, stale bread, small mount 
of butter. 
Midday.—Meat broth free of fat, lean meat or ham, purée of potatoes, 
bananas, rusks, stale bread, cheese. 
Tea.—Tea, rusks, small amount of butter. 
Evening.—Same as midday. 
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One of these meals is substituted each day for one of the apple meals 
until the patient is no longer having any apples, and then a slow return 
to normal diet is made. 

A preserved apple powder is sold under the name of Aplona.* This 
contains an astringent principle and is always ready for use. It is 
said to exert a specific action on the mucous membrane. 

Salt deficiency in ulcerative colitis —Salt deficiency is common in 
ulcerative colitis, as it is in Addison’s disease, pyloric stenosis, exces- 
sive sweating, diarrhcea, and vomiting. C©.S. Welch, M. Adams, and 
E. C. Wakefield of the Mayo Clinic have shown that in ulcerative colitis 
the deficiency is due to the response of the body to a forced and con- 
tinuous loss of protein material. In this condition the blood-urea tends 
to be low, pointing to a small katabolism of amino-acids, and indicating 
that all the available amino-acids are being utilized for the synthesis 
of the protein which is being lost. The urea-nitrogen consequently 
forms much less than the normal 70-80 per cent. of the total nitrogen 
leaving the body. 

Hence, it is well to point out, a diet liberal in proteins is necessary 
in ulcerative colitis. 

The following is a specimen of high-protein diet for ulcerative colitis : 


First Stage. 
Breakfast.—4 oz. fish, 1 egg and 1 egg-white, 3 oz. skimmed milk, bread, 
butter, tea, sugar. 
11 a.m.—5 oz. skimmed milk, 1 egg. 
Midday.—5 oz. lean meat, 6 oz. skimmed milk, 1 egg-white, petatoes, 
milk pudding, sugar, fruit. 
Tea.—2 oz. milk, bread, butter, jam, sugar. 
Supper.—5 oz. fish, 6 oz. skimmed milk, bread, butter, fruit pudding. 
(190 grammes protein). 
Second Stage. 
Breakfast.—5 oz. fish, 1 egg and 2 egg-whites, 3 oz. milk, bread, butter, 
sugar, marmalade, orange. 
Midday.—4 oz. lean meat, 5 oz. milk, 2 egg-whites, potatoes, orange. 
Tea.—| egg, 2 oz. milk, bread, butter, jam, sugar. 
Supper.—6 oz. fish, 4 oz. cheese, 1 egg-white, potatoes, bread, butter, fruit, 
orange-juice, 5 oz. skimmed milk, 1 egg. . 
(220 grammes protein). 


SURGICAL MEASURES.—When medical measures have failed—and 
this occurs, it must be confessed, in a fair proportion of cases—or 
when complications ensue, as they so commonly do, then surgical 
drainage must be employed. The nature of this drainage varies 
according to circumstances. 

Appendicostomy.—The most simple method of obtaining thorough 
drainage is by appendicostomy, and this operation has been much 
practised. Alleviation has been observed by the author and many 
others ; this operation affords a method of cleansing out the colon and 


* Coates & Cooper, 94 Clerkenwell Road, E.C.1. 
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of surmounting a crisis, especially if the drip-saline method of continued 
irrigation is employed. A bed-pan, provided with a rubber ring and 
aperture for drainage, on which the patient reclines, provides a practical 
means of continuous drainage. 

On the whole, modern opinion is averse to appendicostomy, or 
cecostomy, as affording insufficient relief to justify their continuation. 
Also, irrigation of the colon through a cecostomy opening is not con- 
sidered to have any special advantages over irrigation through the 
rectum. 


The operation is performed as follows :— 

]. The peritoneal cavity is opened by a small incision in the right iliac 
region. A muscle-splitting incision, or one at the outer margin of the right 
rectus muscle with retraction of the muscle inward, may be employed. 

2. The appendix is brought through the abdominal wall without damaging 
its mesentery, and the cecum near the appendicular base is fixed by two 
catgut sutures to the parietal peritoneum. 

3. The tip of the apex is fixed to the skin of the abdomen as it lies without 
tension on the abdominal wall. 

4. The abdominal wall is closed, taking care not to strangle the appendicu- 
lar mesentery. 

5. None of the appendix is removed, but a rubber appendicostomy catheter 
is inserted into its lumen, passed into the cecum, and held in position with a 
catgut suture. 

6. After seven days the unwanted portion of the appendix is excised. 
An appendicostomy must not be performed if the appendix is fibrosed or 
very short. 

The operation of valvular cecostomy is performed as follows: The operation 
is performed under local anesthesia or gas-and-oxygen. The abdomen is’ 
opened by a suitable right-iliac incision, and the wound edges are protected 
by gauze pads. The csecum is identified and partially extruded through the 
wound. It may be friable and should therefore be handled with care. This 
portion is emptied of gas and then clamped by a curved gut-clamp. A purse- 
string catgut suture is put into the wall in the region of the anterior longi- 
tudina] band in readiness for the catheter. A No. 12 Jaques rubber catheter 
is taken, and an extra hole is cut near the usual opening. The cecum is 
opened with the cautery or scalpel and the catheter inserted. The purse- 
string sutures are inserted, inverting the cecal wall like a milk-bottle. 


Irrigation should be performed twice daily, the best solution for 
this purpose being normal saline, under about 14 foot of pressure. 
It is a good plan to put a rubber tube into the anus and to place the 
patient over a rubber protected bed-pan while the irrigation is being 
performed, in order to obtain an efficient through drainage. 

Surgical operation offers a definite but much debated method of 
treating ulcerative colitis. It is generally conceded that it should 
be undertaken only after due deliberation and only in those cases 
in which all other remedial measures have failed to afford relief. The 
results are often brilliant, and it is unreasonable to assume that it is not 
justifiable in any circumstances. 

M. Donati considers that ileostomy, ce#costomy, and colostomy of 
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. the ascending colon may any of them be indicated, according to the 
nature of the case. Partial colectomy can be performed; but total 
colectomy is absolutely contra-indicated. 

Ileostomy.—L. 8. Kilbrick and R. H. Miller, in recording twenty-nine 
recent cases, covering a period of ten years, in which ileostomy had 
been performed, recommend this as the only operative measure which 
should be seriously considered. Of these twenty-nine cases, ten have 
required a further operation of total or subtotal colectomy. The 
indications for colectomy are said to be polyposis, recurrent attacks of 
fever, malaise, and continued anemia. Both operations—ileostomy 
and colectomy——should be preceded and followed by blood transfusions. 

Bargen, Brown, and Rankin have reported eighty-two cases, ranging 
in age from seven to sixty-one years, in which ileostomy has been 
performed. The most beneficial type is the one-barrel ileostomy. 
They consider the results of this operation to be satisfactory, especially 
when performed to relieve the chronic complications of the disease, 
but they recommend that it should not be performed in uncompli- 
cated cases, unless other forms of treatment have been thoroughly 
tried. From their extensive experience, they do not consider that any 
other operation, o.g., appendicostomy, cecostomy, or ileo-sigmoido- 
stomy, give the same result. They have observed that stricture of the 
affected colon inevitably takes place after ileostomy. 

IF’. W. Rankin has issued an additional report upon a series of five 
cases of colectomy for diffuse pseudo-polyposis and other complications 
of chronic ulcerative colitis. In four, the colon was removed down to 
the recto-sigmoidal junction, and in the other, total colectomy was 
performed. Rectal polypi were treated by vigorous fulguration. 

H. W. Cave and W. F. Nickel (1940) have reported upon 80 | 
ileostomies with 7 deaths (mortality rate 28 per cent.). This rate is as 
high as 45 per cent. in emergency ileostomy. This operation should not 
in itself be regarded as a curative process, they hold, but as the first step 
in the complete removal of colon and rectum. 

J. R. Regin and E. H. Mensing (1982) perform the operation in two 
stages. Ileostomy is done at the first stage, and at the second the ileum 
is anastomosed to the cecum. Appendicostomy is also frequently 
carried out to guard against gas tension in the line of the ileo-crecostomy. 

I). P. MacGuire considers that ileostomy should be performed only 
if the patient and his family fully understand that the opening is to be 
permanent. He considers that aseptic technique is extremely im- 
portant, as in long-standing cases of ulcerative colitis there 1s a great 
influx of pathogenic bacteria into the colon and terminal ileum. 

R. B. Cattell considers that transverse ileostomy is the operation of 
choice and is of great value in chronic cases. W. Weissenborn (1989) 
has reported the successful removal of the colon from cecum to anus. 
The patient, a man of 18, recovered with a permanent ileostomy opening. 

In cases of. extensive peri-rectal abscesses or rectal strictures, 
colostomy may be required for temporary drainage; but usually in 
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cases of this severity the greater portion of the large intestine is involved, 
so that eventually ileostomy becomes necessary. 


Prognosis.—It is difficult to predict, with any degree of accuracy, 
the turn of events in a given case of ulcerative colitis. It is such a 
variable and irregular disease. But, from a study of the figures given 
during the last twenty-five years, it appears that the prognosis in a case 
of average severity is by no means good. 


Mortality rate.—In a discussion held at the Royal Society of Medicine 
in 1909, it was recorded that, out of 288 cases collected from the records 
of seven London Hospitals, 50 per cent. had died. In 1928, Belling- 
ham Smith reported that twenty-four out of his forty-six hospital 
cases had died (52 per cent.) Recent statistics are rather better. 
According to L. 8. Kilbrick and R. H. Miller, who record a series of 
149 cases, the mortality oe is 18 per cent. In twenty (74 per cent.) 
deaths followed some operative procedure ; deaths also occurred from 
peritonitis, widespread sepsis, and local disease, such as pneumonia. 
T. LL. Hardy and E. Bulmer record thirty-one deaths in a series of 104 
cases, seventeen in male and fourteen in female patients, and they 
remark that the survival rate is much improved after the first year and 
even more so after the second. Of this total, over half died in the first 
year, 82 per cent. in the second, and 17 per cent. thereafter, 

Lockhart-Mummery, in his series of 459 cases, had thirty-three deaths, 
from the following causes: perforation and general peritonitis, nine ; 
exhaustion, seventeen; septicemia, four; embolism, two; and 
anuria, one. Perforation of the colon constituted one of the commonest 
forms of death; in two cases more than one perforation was present. 
Perforation of the ulcer may actually occur without causing general 
peritonitis. 

The expectation of life appears to be fairly good in private institutions, 
as E. I. Spriggs’s (1981) statistics at Ruthin Castle show a mortality 
rate of only about 12 per cent. 

A. F. Hurst, at New Lodge Clinic, 1921-84, has treated some forty 
patients with very favourable results, the mortality rate in this series 
being as low as 7.5 per cent. He believes that the mortality should not 
exceed 5-10 per cent. of patients receiving adequate treatment. It is 
doubtful, however, whether the majority of specialists who have had 
extensive experience in intestinal diseases would agree with Hurst in 
holding that a large majority of patients with ulcerative colitis, however 
severe, should recover eventually so completely as to be able to lead 
a life of normal activity. There is always a very great tendency to 
recurrence. Relapses are apt to be brought on by superimposed 
infections, especially tonsillitis, and by fatigue or mental strain. 
Hurst has pointed out that in younger patients the colon, when. 
examined after giving an opaque enema, may show an abnormal 
appearance, and yet the patient may not have suffered from diarrhea 


for years. 
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Hurst has given the following table from his own statistics as well 
as those of E. Spriggs. 


Well or carrying on : ; 66 (77.6 per cent.) 
Not well : ‘ : 9 (106 , ») 
Il . ‘ : : : 2 (24 , ) 
Dead . : : 8 (94 4, ) 


Of the 66 recoveries, 38 had no relapses, and 28 had relapses 
from which they recovered. 


Duration of the disease—T. L. Hardy and E. Bulmer, in their series 
of cases from the General Hospital, Birmingham, found that the 
case of shortest duration—a fatal case—lasted six weeks, and, at the 
other extreme, there was a patient suffering from the intermittent 
type of the disease who succumbed eventually after thirty-six years. 

According to these authors, the most unfavourable type of case is 
the one showing an acute onset, and the most favourable the one 
characterized by intermittent attacks with complete freedom in the 
intervals. 

Relapses——Banks and Bargen (1984) discourage an unduly optimistic 
state of mind when the treatment appears to have been successful 
at the termination of the attack. The joy of the patient will not be 
shared by the wise physician, who, basing his knowledge upon the 
fundamental pathological changes in this disease, will realize that the 
condition may recur. 

The histories of 232 consecutive cases of chronic ulcerative colitis 
in the Mayo Clinic have been analysed ; 209 patients had received 
medicinal treatment and twenty-three had been previously subjected 
to some form of short-circuiting operation. In 140 patients no less than 
276 recurrences of colitis were noted. Infections of the upper part of 
the respiratory tract were held directly responsible for the great majority, 
but an appreciable number (12 per cent.) were associated with conditions 
which traumatized or increased the irritability of the gastro-intestinal 
tract. 


Immunization against diplostreptococci was carried out as a routine in the 
treatment, and this appeared to be an infrequent cause of the reactivation of a 
quiescent colitis. In 3.3 per cent. of patients this occurred before the fourth 
injection of vaccine ; usually it followed the first. 

Recurrences after abdominal operations were rare, but four were secondary 
to appendicectomy. Twenty-three recurrences (8.2 per cent.) were associated 
with allergic manifestations such as hay fever. Some women patients with 
quiescent colitis passed through pregnancy, delivery, and the puerperium 
without unfavourable incidents. a seventeen cases relapses were preceded 
by bodily injuries, chorea, acute exacerbations of chtonic arthritis, etc. 


The seasonal incidence of relapses has ‘also been noted ; there is a 
definite tendency for the relapse rate to be lowest in the summer 
months. The tendency to relapse was found to decrease with age, so 
that in the same period of time the patient over forty may be expected 
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to have only three-fifths as many relapses as the patient of under 
twenty. 

It might be assumed that the more extensive the involvement of the 
colon, the more frequent the number of recurrences, but there appears 
to be no rule governing this factor. 

Once the disease has made its appearance, the mucous membrane 
and indeed all the layers of the bowel-wall are permanently altered, 
and in the healing process swellings, polypi, and strictures may form. 
Even when such strictures interfere with the passage of the normal 
fecal contents, no special tendency to relapse appears to be induced. 

As already related, the most important factors in producing relapse 
are found in infections of the upper part of the respiratory tract, which 
apparently accounts for the high percentage of them that occur in 
winter. Attempts to improve matters by removing infected tonsils 
may only result in bringing about a severe relapse. 

According to the studies made by E. D. Murray, psychological and 
hysterical stresses appear also to be predisposing factors during the 
third and fourth decades of life. 


Summary of the author's series of forty cases of ulcerative colitis (1920-37) 

This résumé gives, in succinct form, some of the facts to which reference 
has been made in the text. 

Sex: males, ten; females, thirty. Average age: twenty to thirty-eight, 
eldest fifty. Deaths in hospital: two (5 per cent.). Residence abroad: nine 
only, in India, Ceylon, Australia, and South Africa. All clinical degrees of 
severity were noted. 


Pyrexia.—Majority pyrexial, exhibiting various degrees of fever; four 
apyrexial. One woman of twenty-six exhibited continuous remittent 
pyrexia (102—103° F.) for three weeks after cessation of active symptoms 
and when stools were normal. No cause for this fever was discovered, 
but it appeared to be entirely beneficial, as the disease, which had 
lasted for four years, ceased, and she returned to Burma in good 
health. (Chart 14.) 

Complications .—Arthritis, parotitis, peri-rectal abscess {very extensive, 

fatal), stenosis of bowel, and multiple hemorrhages. 
One woman of forty-six was treated for four serious relapses within six 
years, with intestinal hemorrhages so severe as to imperil life; mul- 
tiple deep ulcerations throughout the large intestine were seen by 
X-rays after barium enema; fistule opened into the vagina, but 
healed without surgical interference. She recovered on each occasion 
after repeated blood-transfusions, and is now (1937) well, with no 
anemia, or any external symptoms. 

Granular rectitis.—Three cases primarily diagnosed as granular rectitis 
developed into classical ulcerative colitis. 

Operative treatment .— A ppendicostomy, two cases, performed 1931 and 
1932, both clinical successes ; have preferred to keep appendicostomy 

tent. 
sp ee re one case, in which pathological appendix was 
demostrated and removed with considerable benefit to the patient. 
Valvular ceecostomy, one critical case, in a woman of thirty-four, who 
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had suffered for seven years ; she was 3} months in hospital, and was 
lavaged daily with six pints of saline through cecostomy opening. 
Great clinical improvement ; discharged with colotomy belt. 

Ileostomy, one very successful case in man of twenty-five (Figs. 78, 
79). His illness commenced in South Africa in 1931 with very severe 
dysentery, thought to be bacillary, and generalized arthritis. In 
Apmil, 1932, he was admitted to hospital, with great anemia, emaciation 
(loss of 70 lb.), night sweats, arthritis. Sigmoidoscopic appearances 
were typical, and X-rays after barium enema also gave typical appear- 
ances. In May a complete membranous cast of the large intestine was 
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Chart 14.—Pyrexial bout during convalescence from ulcerative colitis. The patient 
remained subsequently free from symptoms for three years. (See text.) 











evacuated. Appendicostomy, May, 1932, gave no relief. ) Valvular 
ceecostomy September, 1932, with lavage through the csecum, plus 
bismuth subgallate in olive oil, brought about great improvement and 
an immediate gain in weight. Blood-transfusions and continuous 
intravenous drip-saline were required periodically as the condition of 
the patient became critical. 

It had not been realized at this time how rapidly stenosis of the 
isolated colon proceeds, and after every care had been taken to ascer- 
tain the state of the lumen of the colon, the csecostomy was closed. 
Three months later, when all was apparently going well, the acute 
symptoms returned, and the state of the patient once more became 
critical. After a double-barrelled ileostomy (March, 1934), when it 
was found that an advanced degree of stenosis of the transverse and 
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descending colons had taken place, the general condition of the patient 
once more improved, and blood regeneration quickly took place. In 
October, 1935, he weighed 12 st. 4 lb., and was comfortably fitted 
with a colotomy belt. No excoriation of the skin was noted. In 





Fig. 78.—-Very acute case of ulcerative Fig. 79.—Appearance of the same 
colitis, Appearance of patient three patient before operative treatment. 
months after ileostomy. 


February, 1936, he was re-admitted with intestinal hemorrhage, 
proceeding from pseudo-polypi which had formed in the sigmoid colon, 
and this was checked by tannic-acid enemata, 1 per cent. Since then 
he has remained in good health. 

Bargen’s serum was given continuously and in large quantities in 
this case, and had no appreciable effect upon the disease. 


CHAPTER XXV 


MERCURIAL COLITIS, URJEMIC COLITIS AND OTHER 
FORMS OF TOXIC COLITIS, INCLUDING THYROTOXICOSIS 


MERCURIAL COLITIS 


MERCURIAL poisoning in its clinical manifestations may be divided 
into three stages: (a) the acute, which generally takes place in 
suicidal cases from an overdose of mercuric chloride; (b) the subacute, 
usually occurring from therapeutic overdosage, for example, during 
treatment for syphilis ; and (¢) the chronic, found in industrial workers. 
A large proportion of those exposed to mercury may be affected, mainly 
because the adhesion of the metal to the skin and the inhalation of 
mercury vapour makes efficient protection difficult. 

The immediate effects of mercurial poisoning are due to coagulation, 
irritation and superficial corrosion to which the mucous membranes 
are susceptible. The objective symptoms are a metallic taste, saliva- 
tion, burning sensation, and, subsequently, ashy discoloration of the 
mouth and pharynx. Later, the large intestine and kidneys become 
involved, and within three days the urine becomes scanty, with albumin 
and casts. Anuria becomes established and death may ensue within 
one week. 

Pathology.—The macroscopic and microscopic appearances of 
the mucous membrane of the large intestine resemble those of severe 
ulcerative colitis. There is hemorrhagic congestion, and coagulation 
necrosis leading to ulceration. The kidneys exhibit the appearance of 
acute nephritis, often with calcification of the epithelium of the con- 
voluted tubules. 

This pathology is interesting in so far as it has a hearing on the 
etiology of ulcerative colitis. 

Thus J. A. Bargen, A. E. Osterberg, and F. C. Mann, working on 
absorption and excretion of arsenic, bismuth and mercury by the colon, 
found that lesions appearing after intravenous injection of mercury 
(as in H. M. Baldwin’s experiments) are due to actual excretion of 
the poison through the intestinal epithelium. Possible, in addition, 
the renal lesions predispose to the formation of toxic substances ; and 
it might be inferred that a similar toxin (or toxins) is excreted via the 
intestinal mucosa in ulcerative colitis, 

Symptoms.— When mercuric chloride is taken by the mouth in doses 
of one gramme or more, it produces little effect if vomiting occurs 
within three minutes; but should this be delayed for five minutes, 
toxic phenomena set in. Other soluble mercuric salts, the chloride, 
iodide, and cyanide, have approximately the same toxicity, though the 
toxicity of organic compounds with firmly bound mercury is relatively 
low. 
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Stomatitis is the earliest symptom of excessive therapeutic use or 
of chronic poisoning. It occurs as readily when mercury is used by 
inunction or injection as when it is taken by the mouth. Fetor, 
a metallic taste, soreness of the gums, and salivation (ptyalism), are 
its accompaniments. If the mercuric dosage is pushed further, the 
gums blacken and, later again, the tongue swells and ulcerates. In a 
chronic case of severe poisoning all the teeth may be lost and necrosis 
of the jaw may ensue. 

The mechanism of stomatitis and colitis is thought to be connected 
with the precipitation of mercuric sulphide which takes place in the 
capillary endothelium in the mouth and colon, the sulphide being 
formed by the interaction of putrefying material with the circulating 
ionized mercury. It is toxic to the cells with which it is in contact, and 
the injured necrotic tissue furnishes a starting-point for ulcerative 
micro-organisms, especially B. fusiformis and Spirocheeta dentium and, 
in the large intestine, Bacillus colt. 

The symptoms of mercurial colitis may greatly resemble those of 
ulcerative colitis ; there is the same passage of blood-stained muco-pus, 
together with pain and tenesmus. At other times the symptoms are 
those of a chronic and uncontrollable diarrhea.* 

In urological literature specific instances are to be found in which 
symptoms of acute ulcerative colitis have supervened upon some simple 
urological operation such as cystoscopy. A series of such cases have 
been reported in recent years. A. L.d’Abreu and A. C. Lysaght (19386) 
recorded three. The onset was as sudden as it was unexpected, for the 
subjects were healthy men without any suspicion of renal inflammation. 
Two were fatal and the colon showed an extraordinary degree of recent 
hypertrophic ulcerative colitis, the mucous membrane smelling strongly 
ofammonia. Ina second paper in 1986 these same authors put forward 
the idea that undue suscéptibility to mereury might possibly be the 
determining cause, as the instruments used at cystoscopy had been 
previously disinfected in 1: 8,000 oxycyanide-of-mercury solution. 

This matter has now been finally cleared up by B. H. Page and 
C. Wilson (1940) who encountered this condition in three patients after 
cystoscopy in which mercury oxycyanide had been used as a sterilizing 
agent. In two, diagnosis of mercurial poisoning was arrived at during 
life and proof was obtained of the presence of this metal in the organs 
post mortem. 

Acute mercury poisoning after cystoscopy might possibly be due to 
mistaken use of a too-concentrated solution, abnormal circumstances 
leading to excessive absorption, or idiosyncrasy. When the morbid 
changes in the bladder are unusually severe this may aid absorption. 
There is now no doubt that oxycyanide of mercury in examinations of 
the urinary tract is highly dangerous. 

* In lead poisoning the most prominent symptoms are ‘lead colic,” a paroxysmal pain 


eased by pressure, together with oliguria and obstinate constipation. In arsenical poison- 
ing there 1s vomiting first and then acute diarrhosa resembling cholera. 
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Treatment.—The first essential, when mercury has recently been 
taken by the mouth, is to produce emesis. Milk and calcium sulphide 
by the mouth should subsequéntly be given in large quantities, also 
enemata containing 10 per cent. sodium thiosulphate. A popular 
antidote is three raw eggs and a quart of milk followed ‘by gastric 
lavage. A hypophosphite peroxide mixture is very effective ; sodium 
hypophosphite, 1 gramme in 10 c.c. of water, and hydrogen peroxide, 
5 c.c. should neutralize 0.1 gramme of mercuric chloride. 


URAMIC COLITIS 


In the uremic state, whether produced by the intrinsic condition of 
the kidneys or the accompaniment of some other disease, gastro-intes- 
tinal symptoms are extremely common. Dhiarrhcea is associated with 
vomiting, and both the stools and vomit contain considerable amounts 
of urea. Very often blood and mucus are present in the stools, which 
then resemble those of a case of acute ulcerative colitis. This is the 
statement made in most textbooks of general medicine. Little or no 
original investigation into this infrequent complication appears to have 
been undertaken. 

There is considerable evidence that violent inflammatory disturb- 
ances of the alimentary tract do accompany both acute and chronic 
urinary disturbances. The lesions of the mucous membrane appear to 
be caused by the excretion of urea through the intestines. In their 
pathology and general appearance they resemble ulcerative colitis. 
(Plate XV, 1, facing p. 484.) 


COLITIS FOLLOWING RECTAL MAGNESIUM SULPHATE 


In the pre-operative treatment of many forms of cerebral disease 
with high cerebro-spinal fluid pressure, for example, in brain abscess, 
a 25 to 50 per cent. solution of magnesium sulphate is often given 
per rectum four to six hourly for one or two days, with the object of 
reducing pressure temporarily so that an operation can safely be 
performed. A certain percentage of such patients develop definite 
signs of rectal irritation, with blood and mucus in the stools. In such 
an event, the administration of magnesium sulphate per rectum must 
be stopped, and it must be given orally if the patient is conscious. or 
intravenously if he is comatose. The last method is not safe, however, 
and should always be avoided if possible. The method of choice, unless 
colitis supervenes, is always per rectum. The colitis takes about three 
days to subside after medication by this route is stopped. 

It is suggested that further investigation of this form might shed new 
‘light upon the stiology of mucous colitis (p. 421). 


ETHER AND AVERTIN COLITIS 
The drugs most commonly used per rectum to produce anesthesia 
are ether, paraldehyde, and avertin. That they can produce proctitis 
or colitis is indisputable and, therefore, care must be observed in their 
use and close aftention paid to the recognized technique. 
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Ether, as vapour or as liquid dissolved in saline in the form of a rectal 
application, has fallen into disfavour owing to the difficulty of inducing 
anesthesia and to the serious after-effects. Dudley Buxton describes 
the method in detail and writes of such after-effects as ‘“ colicky pains 
in the intestines, urgent tenesmus, diarrhoea, sometimes dysenteric 
in character.”’ 

Used as a 5 per cent. solution in warm normal saline, apart from 
technical difficulties, more success has been obtained. but Arnd des- 
cribes diarrhoea in his cases. 

Ether in oil (olive or carron) seems, however, to be free from the 
objection of causing irritation of the bowel and Gwathmey, using a 
75 per cent. solution, claims to have had no trouble. Hatcher advocates 
a 50 per cent. solution as the maximum strength on account of the 
fear of colitis but, from experience of some hundreds of cases, Mennell 
reports that no trouble need be anticipated in the rectum from the use 
of a 60 per cent solution of ether in olive oil. The ensuing anesthesia 
has, however, to be supplemented. 

Paraldehyde given per rectum is extensively used as a preliminary 
narcotic for children, but it is used only in such a way as to induce 
sleep, ansesthesia then being procured by other means. A 5 and 10 per 
cent. solution in saline is frequently given in doses gauged by body 
weight. Any proctitis following such doses is negligible, though slight 
tenesmus has been said to occur. 

Avertin is nowadays used most extensively and is given by the 
rectum in a 24 per cent. solution in doses calculated by body weight 
(0.1 gramme per kilo). It is tribromethy! alcohol and is unstable in 
solution, readily decomposing into toxic bromine compounds which 
are very irritating to the intestine. It must be freshly prepared 
for every patient and dissolved in distilled water at 118° F. (45° C.), and 
the solution must be tested with Congo Red before use. Cooling allows 
crystals of avertin to be precipitated and warming leads to its decom- 
position. 

If due care is taken in the preparation of the solution, irritation of 
the rectum very rarely occurs and is then only transitory. In a series of 
5,000 cases published by L. B. Mueller, there were only two cases of 
rectal trouble. One was a minor incident, but the second was more 
serious, necrosis of the intestinal mucous membrane being found. 


DISEASES OF THE THYROID 


Thyrotoxicosis.—Among the many clinical manifestations of 
thyrotoxicosis, chronic diarrhwa is a feature; it may indeed consti- 
tute the one outstanding symptom. This is a common experience in 
the fully developed exophthalmic goitre, as well as in the lesser degrees 
of thyrotoxicosis. It is found in both sexes. In some cases salivation 
may be excessive. In the acute form, especially when nervous pheno- 
mena predominate, vomiting and icterus are associated with the 
diarrhoea, which: often coincides with exacerbations of nervous mani- 
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festations. It may, however, occur independently. In the most 
severe type, rapid exhaustion follows upon the passage of numerous 
diarrheic stools, as in cholera, and dehydration is soon set up. When 
in doubt regarding the true nature of troublesome vomiting, iodine 
should be given intravenously, as it is usually followed by amelioration 
of symptoms. 

It cannot be said that there is anything characteristic about the 
diarrhoea of thyrotoxicosis. The feces are usually liquid, pale, and 
offensive. No information of positive importance, except the presence 
of undigested meat-fibre, can be obtained from a microscopical exam- 
ination, nor does sigmoidoscopy reveal any characteristic changes in 
the mucosa. 


A man of forty-eight, who for many years had been known to have an 
adenomatous goitre which had not given rise to any special symptoms, was 
referred to hospital with a provisional diagnosis of colitis in February, 1937. 

For the last fifteen months he had had diarrhoea two or three times daily, 
and on this account was suspected of chronic colitis. The diarrhea, accom- 
panied by colic, had become almost continuous, and during the last year he 
had lost 28 lb. in weight. Definite signs of thyrotoxicosis were present ; there 
was tachycardia, especially on exertion, a soft systolic murmur and a pulse 
pressure of 80. There was also a faint fine tremor of hands and tongue. The 
stools were diarrheic and pale. On sigmoidoscopy, no lesion of the mucous 
membrane could be observed. 

Treatment with small doses of tincture of iodine was instituted, with 
immediate improvement. The diarrhoea ceased, the stools became normal, 
and the patient put on weight at the rate of 3 lb. per week. 


Hypothyroidism .— It is not generally realized that hypothyroidism, 
or myxcedema, may produce the dysenteric syndrome, but one 
interesting example of this has been engountered. 


In 1924, the wife of an English officer in India was examined. She was 
thirty-one years of age, and had been sent home as a case of chronic bacillary 
dysentery, as she had been passing blood and mucus with her motions, although 
she habitually suffered from chronic constipation. The outstanding feature of 
her previous history was the number of miscarriages—she had had four 
abortions in three years. 

It was very clear after a brief examination that she was in a state of hypo- 
thyroidism, complaining of chronic aching pain in head and right arm, while 
her knees were so weak that they often gave way on descending stairs. She 
was also subject to recurring chilblains. Her face was puffy, hair brittle, lips 
were slightly cyanosed, and nails fragile, and longitudinally ridged. Speech 
was staccato. 

The blood and mucus in the feces were probably derived from stercoral 
ulceration of the sigmoid and rectum, due to the chronic constipation. 
Extensive necrotic ulceration was revealed by sigmoidoscopy. 

Improvement on full doses of thyroid extract, 3 to 5 grains daily, was 
remarkable. All signs of myxcedema eventually disappeared, including 
constipation, and a month later a second sigmoidoscopy showed vnA the 
stercoral ulcers had completely disappeared. 


Affections Resembling Dysentery 


CHAPTER XXVI 


MUSHROOM POISONING (MYCETISMUS) ; HENOCH’S AND 
OTHER FORMS OF PURPURA 


Despitr the very considerable consumption of mushrooms, cases of 
poisoning by these fungi are by no means frequent in civilized countries 
at the present time. In the United States of America, however. as 
well as in Europe, isolated cases of mushroom poisoning, usually due 
to the eating of poisonous species, are annually recognized. 





Fig. 80.—Amanita phalloides. (Half nat. size.) 
(After Dujarric de la Riviere, Masson et Cre, Parts.) 

Tho earliest recorded instance of mushroom poisoning occurred (fifth 
century B.c.) in the family of the Greek poet, Eurypides, whose wife, 
two sons, and a daughter died from this cause; Pliny relates that in 
ancient Rome two Emperors lost their lives in this manner. Pailet 
(1798) recorded that in the neighbourhood of Paris there were at least a 
hundred deaths from this cause every year. In the United States the 
first cases, reported by Cheney, occurred about 1871. 
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Mushroom poisoning is due to the ingestion of poisonous fungi of 
the genus Amanita which in some degree resemble the common edible 
mushroom. Three particularly poisonous species are recognized :— 


Amantia phalloides (Vaillant, E. Friés, 1821) Quélet, 1872. The death cup 
or deadly agaric.—This autumnal species has a wide distribution through- 
out the world. It is usually found in pine forests and adjoining pastures. 
Yellow or greenish-yellow in colour, the surface of the crown is finely striated 
and it has a greenish-coloured stem. This toadstool has no odour when first 
gathered, but when decomposing the smell is nauseating. The flavour is said 
to be delicious. The spores are round or oval, 8-9 by 7-8 » in diameter and 
are colourless. (Fig. 80.) 

Amanita verna (Friés, 1871) Quélet, 1872. The Spring Amanita.—This is 
apparently an early variant of the former species. 

Amanita virosa (Friés, 1836) Quélet, 1872.—This is a distinct species with a 
conical crown which is viscous in wet weather, but satin-like in dry. It grows 
in moist woods. The margin of the crown is non-striated, but is lobulated 
and slightly indented. The stem is white, cylindrical, and provided with an 
ovoid bulb. The spores are white and round, and are 7-8 » in diameter. 

A. muscaria (Pers.). The Fly Agaric.—A striking and unmistakable fungus 
with scarlet cap, blood-red, or orange, covered with white or yellowish warts. 
The .stem is white or yellow-tinged, with a bulbous base provided with 
prominent concentric scales. The flesh is white or yellowish. It grows in 
birch or coniferous woods, and iscommon from July to December. It is very 
poisonous, but less so than A. phallowdes. An extract of the dried cap was 
used as a stimulant by many Siberian tribes and its sale was made a penal 
offence. The spores are white, ovoid and spherical, and 9-11 by 8-9 y in 
diameter. 


About nine other species of Amanita are known, but none are so 
poisonous as these four. 

Letellier has devised the following tests for edible and non-edible 
species :— 

The edible species give no precipitate in solution with dilute ammonia 
and with double iodide of mercury and potassium, whereas the inedible fungi 
A. phalléides, A. verna and A. virosa give a violet colour-reaction with sulphuric 
acid; A. muscaria gives a light brown colour, A. pantherina gives a brown 
colour-reaction, A. citrina brownish-green, A. vaginata pale brown, and 


A. rubescens faint purple. There are no colour-reactions with A. junquillea 
and A. spissa. 


The toxins of these fungi have been extensively studied. A viscous 
substance wscosine, or mucilage of the toadstool, is found principally 
in the epidermis of the crown. The species A. mwuscaria contains a 
complex ammonia-derivative, muscarine, the action of which closely 
resembles that of pilocarpine, and a substance termed pilz-atropin, 
which stimulates the autonomic nervous system and produces an, 
increased secretion from the various glands. A. phalléides contains the 
toxic principles amanita-hemolysin, and amanita-toxin, a glucoside. The 
hemolysin is very active against the red blood-corpuscles of the rabbit, 
guinea-pig, dog, goat, fowl, and pigeon as well as against those of man. 
These toxins are prepared by filtering an extract through a Chamberland 
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filter. When injected into a rabbit, they produce posterior paralysis 
and rapid death. Sheep are extremely susceptible to inoculation, 
but are immune to the toxin when given it by the mouth. 
Pathology.—In the victims of mushroom poisoning subpericardial 
and subpleural hemorrhages are seen and all the internal organs are 
congested. Intense fatty degeneration of the liver, resembling that 
due to phosphorus-poisoning, has been observed, and parenchymatous 
degenerative changes are found in the tubular epithelium of the 
kidneys. Severe and widespread damage is seen in the central nervous 
system, and the brain is, as a rule, congested and cedematous. It is 
said that the characteristic spores of the fungi may be found in the 
feces and adherent to the mucosa. There are minor differences in the 
general appearances of the spores of the different species. (Fig. 81.) 





Fig. 81.—Spores of poisonous fungi as they may appear in the feces. 


1, Amanita phalliides, 8-9X 7-8u; 2, 4. verna, 10-12x 7-94 5 8, A. virvsa, 8x 
4, A, ovoidea, 10-15 x 5-64; 5 A. muscaria, 9-11 x 8-94. (A fter Dujarric de la Riviere.) 


Symptoms.—A number of clinical varieties of mushroom poisoning 
are recognized :— 


Mycetismus gastro-intestinalis—In this type of poisoning violent nausea. 
and vomiting with diarrhoea are the only symptoms. Recovery is usually. 
rapid. 

(eee choleriformis.—In this type, violent abdominal pains are fv'- 
lowed by nausea and vomiting and usually by profuse diarrhea. Nearly 
always severe hepatitis with jaundice is also present and toxic nephritis and 
anuria frequently occur. Poisoning of this type is caused _by many varieties 
of Amanita, but especially by A. phalloides. 

Mycetismus nervosus.—Severe gastro-intestinal symptoms predominate 

‘at the onset and are soon accompanied by profuse salivation, perspiration, 
and Jachrymation. Mental confusion and delirium occur, usually in fatal 
cases. The fungi which produce this combination of symptoms are those 
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containing muscarine, that is A. muscaria, and some species belonging to 
the genera Clstocybes and Inocybes. 

Mycetismus sanguinareus.—In this type of poisoning gastro-intestinal 
symptoms occur at the onset ; later there is rapid hemolysis causing anemia, 
jaundice, and hemoglobinuria. The mortality is low. 

Mycetismus cerebralis.—In this form transient excitement with halluoina- 
tions and dilatation of the pupils is present. Collapse may occur. Recovery 
usually takes place. 

For practical purposes, cases of severe mushroom poisoning may be 
divided into two types—rapid and delayed. The rapid type occurs 
within three hours of ingestion of the fungi ; this is usual in A. muscaria 
poisoning. In the delayed type, which results from ingestion of mush- 
rooms of the A. phalléides group, the onset is delayed for six to fifteen 
hours or even more ; abdominal pains are severe, nausea and vomiting 
extreme, and diarrhcea is also present. 

Treatment.—The most important step is to empty the stomach by 
lavage as soon as possible. If, in severe cases, this is not done in the 
first five to six hours, the patient is doomed. It must be remembered 
that atropine is the physiological antidote in A. muscaria poisoning, 
and should be given in large doses. To counteract the hemolytic 
effect it is important to adminster blood or saline intravenously. 

Diuretics in the form of potassium citrate should be administered 
freely, in order to eliminate as much toxin as possible. An antiserum 
to amanita-toxin and amanita-hemolysin has been produced, but the 
results of its administration are inconclusive. 

A practical suggestion for treatment has recently been made by 
Mutch, who advises the administration of medicinal kaolin by the 
mouth, since the adsorption potency of kaolin for muscarine has been 
found to be at least 8.8 mg. per gramme. Large doses of colloidal 
kaolin are indicated. 


HENOCH’S AND OTHER FORMS OF PURPURA 


Henoch’s purpura, also known as anaphylactoid purpura and toxic 
purpura, probably belongs to the same group as non-thrombocytopenic 
purpura, the so-called purpura simplex, and peliosis rheumatica 
(Schoenlein’s disease), all of which appear to be manifestations of the 
same pathological state. The term Herioch’s purpura is usually 
restricted to those cases accompanied by urticaria, oedema, swollen 
joints, and various visceral manifestations. Undoubtedly, these states 
are allied to certain other allergic conditions, such as erythema nodosum, 
erythema multiforme, and angioneurotic edema. It is thought that 
they result from an abnormal permeability of the capillary vessels 
which permits the escape of plasma and blood. The sensitizing agent 
is not, however, always the same. 

Symptoms.—tThe characteristic symptoms are usually preceded by 
those of bodily disturbance, such as headache, malaise, and loss of 
appetite. In the very mild cases a pure purpuric eruption affecta the 
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limbs in a symmetrical manner. This tendency to bleed is not con- 
fined to the skin, but may be intramuscular, periosteal, or intravisceral. 
The gastro-intestinal symptoms may take the form of colic, bilious 
vomiting, or diarrhoea, or they may be dysenteric in character, the 
discharges consisting of blood-stained mucus. The abdominal wall 
may be rigid, when there may be difficulty in differentiating the con- 
dition from an intussusception or from the various forms of dysentery. 
The spleen may be palpable. Lesions occur in the genito-urinary 
tract, and albumin, blood-cells, and casts may be found in the urine ; 
nephritis is usually the most important complication. The results of 
examination of the blood are usually negative; there may be slight 
ansmia, or mild leucocytosis; the blood-platelets are normal or only 
slightly diminished, and the coagulation and bleeding times are normal. 

Diagnosis.—The differential diagnosis has to be made from throm- 
bocytopenic purpura, in which specific blood changes occur. Cases 
with intestinal lesions may closely simulate intussusception, and may 
themselves be complicated by that condition or by peritoneal effusions. 
The differential diagnosis from the various forms of dysentery is not 
always an easy matter, as the case here cited indicates. 


In May, 1925, the author investigated the case of a schoolboy, aged twelve, 
who during a severe purpuric illness passed stools which were thought to be 
those of bacillary dysentery. At first he was thought to be suffering from 
German measles, but ten days later he complained of abdominal pain and 
vomiting ; this was followed in six days by a very profuse meleena, which left 
him so collapsed that a blood-transfusion had to be performed. For the next 
fourteen days intermittent intestinal hemorrhages took place and eventually 
a generalized toxic arthritis supervened, the toxemia also manifesting itself 
in nephritis. For at least three weeks he continued to pass large quantities 
of albumin in the urine, together with granular and hyaline casts. Later 
still there was intermittent pyrexia, with the passage of dysenteric stools 
containing blood and mucus. A microscopic examination of the exudate 
revealed a cell picture like that of bacillary dysentery. No dysenteric organ- 
isms were, however, isolated, and there were no other cases of dysentery in 
his school. 

The diagnosis was Henoch’s purpura. 

In November, 1934, the author examined a second instance where bacillary 
dysentery had been tentatively diagnosed and which was certainly a case of 
arthritic purpura. This occurred in a lady of seventy years of age who had 
visited Capetown some seven months before the onset of the illness, which 
commenced with an arthritis of the left knee : later, diarrhcea with blood and 
mucus supervened and finally purpuric spots appeared on both legs. The 
feeces resembled those of bacillary dysentery, both macro- and microscopically. 
There was a leucocytosis of 20,000 and there were definite granular changes in 
the polymorphonuclears as well as the presence of myelocytes. The prognosis 
was grave and she died of generalized purpura some ten days later. 


Other Causes of Diarrhoea and 
Dysenteriform Symptoms 


CHAPTER XXVII 


CARCINOMA OF THE COLON AND RECTUM, 
POLYPOSIS, POLYPUS 


CARCINOMA OF THE COLON 


Aw exhaustive study of this very extensive subject is beyond the scope 
of this work, but since carcinoma of the large intestine or colon may 
at times give rise to the dysenteric syndrome—the passage of blood 
and mucus in the stools—it merits serious consideration in differential 
diagnosis. Methods of treatment will not be considered. 

Carcinoma is by far the most common tumour found in this viscus, and, 
like carcinoma of the rectum, it appears to be becoming increasingly 
frequent. Possibly, owing to improved facilities in diagnosis, such as 
the development of radiological technique, it is more readily recognized 
than formerly. The most mobile terminal segments of the colon, the 
cecum and sigmoid, are the parts most often attacked. 

‘Etiology.—The disease is more frequently found in males and 
occurs at any age; although it is usual to find it in those of fifty to 
sixty years of age, it may occur between the twentieth and thirtieth 
year. Its origin is obscure, but it may arise in benign adenomata ; 
there is no proof, however, that all carcinomata arise from pre-existing 
polypi, though possibly multiple growths are due to malignant changes 
in multiple polypi. 

Pathology.—Carcinomata of the colon are usually divided into: 
1, soft medullary adenocarcinoma ; 2, scirrhotic carcinoma, or fibro- 
carcinoma; and 8, mucoid adenocarcinoma. 

It has been remarked that the carcinomata of the right half of the 
colon are large ulcerating growths, and those of the left annular, hard 
and constricting. It is noteworthy also that medullary growths in 
the right side do not usually produce obstruction, because of the 
liquid nature of the faces and the non-encircling character of the 
growth. Slow-growing carcinomata are more hkely to produce chronic 
changes, including volvulus, inside the bowel. Eventually, ulceration 
and secondary infections take place, resulting in localized peritonitis 
and fistulous tracts. Perforation is more likely to take place at the 
flexures. Mucoid adenocarcinoma tends to spread widely over a 
considerable portion of the bowel, causing extensive thickening of the 
walls, and is likely therefore, to produce easily ascertainable and 
palpable tumours. 

Local metastases usually occur in the lymph glands in any part of 
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the large intestine, and it is rare to find metastases in the liver without 
implication of the lymphatic chain in the first instance. It is well 
known that metastases occur more frequently from carcinoma of the 
rectum than from any other segment of the bowel. 

Symptoms.—The symptomatology is so variable that it is difficult 
to describe it succinctly. Usually the onset of symptoms is insidious, 
though rarely it may take place with alarming rapidity. As a rule, 
there is diarrhoea with the passage of mucus and later of blood; there 
may be irregularity of the bowel movements, diarrhea alternating 
with constipation. It is probably true that any profound change in 
the intestinal habits of an elderly person demands further investigation, 
chronic diarrhoea being more suggestive than chronic constipation. 

Gastric symptoms commonly associated with colonic growths are 
chronic furred tongue, loss of appetite, and dyspepsia. Borborygmi 
and visible peristalsis are considered to be early symptoms, but the 
latter can be recognized only in lean subjects. Pain is often an early 
symptom, but may be slight and unobtrusive; not unusually it is 
referred to the epigastrium. Tenesmus is probably present only when 
the growth is in the lower sigmoid or rectum, and as a rule the lower 
the growth, the more severe is the straining at stool. 

Blood in the feces may exist as such or mingled with mucus. When 
bright red it 1s probably derived from the lower part of the colon, 
below the splenic flexure ; when its origin is higher up, it is dark and can 
be detected only by occult-blood tests in patients who have been 
properly prepared with this object in view. 

The duration of symptoms of carcinoma from all parts of the colon 
is estimated at from fifteen months to two years. 

When carcinoma occurs in the right half of the colon it tends to 
produce a mild dyspepsia resembling chronic appendicitis or 
cholecystitis, with anemia and progressive emaciation. A mass may 
then be accidently discovered in the right iliac fossa. 

A carcinoma in the transverse colon, owing to the mobility of this 
part of the bowel, has considerable latitude of movement and can alter 
its position without difficulty. Apparently carcinomata are more 
likely to cause obstruction in this situation than in other parts of the 
Viscus. . 

Growths in the left half of the colon tend to cause subacute symptoms 
of obstruction and do not give rise to such general systemic disturb- 
ances. Borborygmi, meteorism, and sometimes visible peristalsis 
are the more obvious signs. Progressive constipation is the rule. 
There is a tendency to perforation, and local abscess formation is 
common. . 

Diagnosis.—The diagnosis of carcinoma of the bowel is by no 
means easy. It hinges largely upon differential considerations, and 
is, in fact, usually arrived at by a process of exclusion. 

' Although a combination of well-ascertained signs and symptoms are 
suggestive, reliance has to be placed upon careful radiographic exam- 
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inations, and it may, therefore, be said that, as far as this disease is 
concerned, the radiologist is more important than the pathologist. 
Radioscopic diagnosis 1s best effected by direct screening, with palpa- 
tion to detect filling defects, and Fischer’s double-contrast method 
has proved invaluable in visuahzing localized carcinomata in detail. 
The barium enema 1s more useful in detecting growths in any part of 
the colon than 1s a banum meal. 

The importance of digital examination cannot be over-estimated, 
and sigmoidoscopy offers an invaluable method of recognizing growths 
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Fig. 82.—Appearance of cellular exudate and Charcot-Leyden crystals from 
a case of carcinoma of the rectum. 


within the range of that instrument. Diagnosis may be aided by 
microscopic examination of the feces and a critical observation of 
the cellular exudate. In the author’s experience, shed epithelial 
cells are frequent, while pus cells are comparatively scarce ; Charcot- 
Leyden crystals are commonly encountered ; and blood-cells tend to 
conglomerate in clumps (Fig. 82). On the other hand, the cell picture 
in the stool may not be in any way characteristic. 

The chief difficulty in diagnosis is that carcinoma is so closely 
simulated by other tumours of the colon, notably the hyperplastic form 
of amebiasis, hyperplastic tuberculosis (p. 502), diverticulitis, seg- 
mental ulcerative colitis, polyposis, syphilis, actinomycosis, and 
retrocecal appendical abscess. Occasionally, also, carcinoma of the 
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stomach and retroperitoneal ‘growths, such as hypernephroma or 
lipoma, must be considered. 


CARCINOMA OF THE RECTUM 


Carcinoma occurs much more frequently in the rectum than in any 
other part of the intestinal tract with the exception of the stomach. 
It occurs much more often in men than in women, and most patients 
are between forty and seventy years of age, although young persons 
may also be affected. The duration of symptoms is usually shorter 
than in carcinoma of the colon, and averages less than one year. The 
average duration of symptoms in cases treated at the Mayo Clinic was 
about eleven months, while in the large series of 1,284 analysed by 
the Ministry of Health it was just over thirteen months. 


Etiology .—In this situation also it is difficult to surmise the starting 
point of carcinoma, except to state that it is apt to arise in a polyp. 
Constipation does not appear to be a predisposing factor. 


Pathology.—Carcinomata of the rectum develop from the glands 
of Lieberkiihn, and are usually adenocarcinomata. Those originating 
in the anal canal are true squamous-celled growths. Adenocarcinomata 
of the rectum tend to undergo mucoid or colloid degeneration. 
Metastases from rectal neoplasms gccur, especially in the liver, generally 
in proportion to the degree of malignancy. 


Symptoms.—Rarely do the symptoms such a growth may evoke 
justify the suspicion of rectal carcinoma, for indeed they may be those 
produced by any other rectal condition. It is obviously of paramount 
importance that its existence should be recognized as early as possible, 
so that remedial steps may be undertake.:. 

The most constant outward sign is bleeding, which varies from 
actual hemorrhage to simple streaking of the stool at the end of de- 
fecation. At other times blood and mucus may be passed at the end 
of defecation, or may be intermingled with the feces as in aimcebic 
dysentery ; these are the cases which it is sometimes so difficult to 
differentiate from other dysenteric diseases. As a general rule, carcinoma 
of the rectum is not associated with such profound anemia as is car- 
cinoma of the colon. Usually the development of such a growth in 
the rectum or pelvic colon 1s associated with some change in the 
intestinal habits of the patient, or some signs of irritability. Increase 
of meteorism is one danger signal; sudden attacks of constipation 
alternating with diarrhoea constitute another. Sometimes the stools 
are nibboned and otherwise deformed, but this only occurs when a very 
considerable degree of stricture is present. 

Pain appears to be a most variable symptom, and is present usually 
when the neoplasm has spread to surrounding structures, and has 
involved some nerve; in the rectal mucosa itself, pain sensation is 
absent. Pains in the sacrum and shooting pains in the hips and thighs 
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are referable to the metastases. Loss of weight is usually quite un- 
trustworthy in the earlier stages. 

It has been generally remarked that growths in the rectal ampulla 
produce symptoms only when they have attained very considerable 
size ; this is probably due to the space in which they can expand. When, 
however, such a growth ulcerates, the feces become mingled with 
necrotic shreds, pus, mucus, and blood, giving out an offensive odour, 
considered to be characteristic of carcinoma. When the growth has 
touched laterally adjacent organs, such as the urinary bladder, uterus, 
or sacrum, these become involved and symptoms are produced referable 
to these structures. 


Diagnosis.—The diagnosis of rectal carcinoma is often established 
by digital examination, but many of the lesions are situated beyond the 
reach of the index finger; some can be reached better by bimanual 
examination. Usually the only satisfactory measure is the use of 
either proctoscope or sigmoidoscope. The appearance of a carcinomatous 
growth in the rectuun—the typical cauliflower-growth—is so charac- 
teristic that it is hardly likely to be mistaken for anything else. The 
sigmoidoscopic appearances have to be distinguished from polyposis, 
amoebic dysentery, ulcerative colitis, tubercular disease, and many 
of the other pathological states described in this book, but there 
appears to be no reason why a mistake in diagnosis should arise, if the 
various methods described in Chapter I are followed and microscopic 
examinations of the exudate are undertaken. Certainly the sigmoido- 
scopic picture produced by amcebiasis is so characteristic as not to 
admit of any reasonable element. of doubt. 

Biopsy methods should, of course, always be used whenever possible, 
portions of the growth being removed for microscopic section. One 
must be careful not to be misled by the presence of the E. histolytica 
in the feces, because this does not preclude the co-existence of car- 
cinoma. The author encountered two cases in which the patient was 
obviously suffering from amoebic dysentery when at the same time 
a carcinomatous ulcer was present in the rectum. A large indurated 
rectal ulcer due to amcebic ulceration is also met with occasionally, 
and may be mistaken for carcinoma. Two such cases have been seen, 
and the correct diagnosis was made by demonstrating active E. histolytica 
in scrapings from the ulcerated surface (see p. 174). 

Much useful information is to be gained from a microscopic examina- 
tion of the exudate. The author has found that, besides shed epithelial 
cells, these blood-and-mucus stools contain cellular debris, clumps of red 
blood-corpuscles and, very often, Charcot-Leyden crystals. It should 
be noted that these crystals are often found in association with malig- 
nant growths, and the diagnostician is warned against the premature 
assumption that, because these crystals are present, the case is neces- 
sarily one of amcebiasis. An instauce of such a mistaken diagnosis 
may be mentioned :— 
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A naval officer, 46 years old, stationed in Mal]ta, had been treated for two 
and a half years for chronic amecebiasis, solely on account of the presence of 
Charcot-Leyden crystals in the feces, together with blood and mucus. A 
digital examination of the rectum revealed a large, fungating, malignant 
growth, necessitating an abdomino-perineal operation. (Fig. 83.) 


Radioscopic methods are of little avail in diagnosis unless the filling 
of the rectal ampulla is actually visualized on the screen. Obviously 





Fig. 83.—Carcinoma of rectum, showing lymphatic spread. 
(Preparation by Dr. Cuthbert Dukes.) 


there is no necessity for this method to be employed when the growths 
themselves can actually be seen. 


POLYPOSIS INTESTINI 


Synonym .—Multiple adenomata of the colon. 

Polyposis indicates diffuse adenomatosis of the large intestine. 
The term “ polypoidosis ” is, however, preferred by Rankin, Bargen, 
and Buie in their textbook, as indicating more satisfactorily an adeno- 
matous hyperplasia (polyadenoma). 

Polyposis intestini has to be distinguished from the polypoid forma- 
tions found in association with hyperplastic tuberculosis, bilharziasis, 
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chronic bacillary dysentery, and often with chronic ulcerative colitis. 
Pierre Augier (1982), who has given the most complete account of 
the condition, considers that it is identical with colitis polyposa 
(Virchow, 1860); polyadenoma tractus intestinalis (Skilasowski, 
1881) ; polyposis intestinalis adenomatosa (Hauser, 1895); and 
polyposis intestini (Ziegler, 1908). 

Another important monograph on this disease is by H. Tonnesen of 
Copenhagen (1981) who, in a review of forty cases culled from the 
whole of Denmark, has shown that polyposis intestini is of the same 
nature as the similar polypi found occasionally in the stomach. 

These multiple adenomata are really true neoplasms of congenital 
origin, are usually familial (as Cuthbert Dukes has so ably shown), 
and are known to undergo malignant changes in 40 to 50 per cent. of 
cases. 


/Etiology.—Polyposis is a disease of youth or early middle age. 
Doering recounts the following age incidence in forty cases :— 
1-10 years, 2 cases 
10-20 ___,, 10g, 
20-30 sé, 10_—Ssé=é»~“~»~ 
30-40 __sé=«y« 13 —=CO«d, 
40-50 ” 2 ” 
50-60 ” 2 9 
60-70 si, 1 case 


Schéttler’s review of ninety-eight cases gives much the same proportions. 


Cohnheim originally considered that these tumours developed from 
some congenital malformation, and from this idea has gradually de- 
veloped the modern theory that the tumours arise from certain 
embryonic cells excluded during foetal life from their connexion with 
other epithelial cells. 

The distinguishing features of polypi secondary to inflammatory or 
irritative lesions are the irregular shape of the tags of mucous mem- 
brane, and the fact that they are usually attached to the line where 
the blood-vessels pierce the intestinal wall. In true polyposis intestini, 
the polypi, which may be either sessile or pedunculated, preserve a 
smooth and rounded outline and are scattered evenly over the whole 
mucous membrane. The charts published by Cuthbert Dukes, giving 
the pedigrees of thirteen families, notably the three studied by Lock- 
hart-Mummery, show that polyposis intestini is indubitably a hereditary 
disease, transmitted by both males and females, the inheritance being 
acquired on a Mendelian basis which can be traced through several 
generations.* This curious fact appears to have been recognized 
first in 1882 by Harrison Cripps, and it has since been commented 
upon by many writers. 

The disease is certainly more common in men than in women. This 
fact was specially noted by Doering who, among his forty-two cases, 


* See also Tonnesen’s series. 
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found twenty-five in men and seventeen in women. Tonnesen gives a 
much higher proportion, for he finds it to be eight times more common 
in males than in females. 

Polyposis is certainly a rare disease, and that it has become more 
generally recognized during recent years is probably due to the increased 
use of the sigmoidoscope as an aid to diagnosis. 

Pathology.—The individual adenomata may vary from small 
raised elevations, a few millimetres in diameter, to large pedunculated 
tumours, which, as pointed out by P. Augier, may be extensive enough 
to cause intussusception and obstruction. (Fig. 84.) Usually the polypi 





Fig. 84.—Polyposis intestini of the rectum. 


(From a specimen in St. Mark's Hospital, by permission of Dr. Cuthbert Jukes.) 


are pedunculated, the elevation of the thickened mucosa resulting in the 
formation of a pedicle, but they may be sessile, and sometimes both 
varieties are found intermingled. Occasionally, one or more segments 
of the colon is specially affected, but as a rule the tumours are dis- 
seminated throughout its whole length. (Fig. 85.) 

In histological characters they are identical with the similar polypi 
found in the stomach and small intestine. The individual tumour has 
a basis derived from the fibrous tissue of the submucosa and is lined 
with cylindrical, deep-staining, goblet cells. Retention cysts are 


common. 
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Though many individual polypi retain their inflammatory character, 
there is a tendency to malignant changes. In fact, it is probable 
that, should the patient live long enough, carcinoma of the intestine is 
bound to supervene. Doering has reviewed the cause of death in 
thirty-six cases of polyposis and found that in twenty-one it was 
carcinoma ; other fatal causes were intussusception, hemorrhage, 
peritonitis, and inanition. This tendency to carcinomatosis has 
undoubtedly given rise to the idea that carcinoma of the colon is 
hereditary. 

By making serial sections of pedunculated polypi, Rankin, Bargen 
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Fig. 85.—Polyposis of the large intestine of familial origin. 
(From a specimen in St. Mark's Hospital, by permission of Stir C. Gordon-Watson. 


and Buie have shown that the carcinomatous changes initiate from 
adenocarcinomata situated in the centre of the adenomatous portion of 
the polypi. (Fig. 86.) It appears that the development of carcinoma in 
the polypus depends upon the rate at which the tumour is forced to grow 
when acted upon by the peristalsis of the intestines. The peristaltic 
action is violent enough to cause actual avulsion of individual polypi 
and numerous cases of intussusception have been recorded from this 
cause. | 

Tannesen, in a review of the microscopic pathology of all polypi 
described in the intestinal tract, divides them into three groups: 
those derived (a) from the epithelium, (b) from connective tissues, and 
(c) from the muscle layers. The first is by far the most frequent. In 
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the last two groups are fibroma, enchondroma, lipoma, myxoma, and 
sarcoma. The microscopic structure of individual growths in true 
polyposis suggests that they are adenomata with a special tendency to 
malignant changes. ; 

Symptoms.—The severity of the symptoms naturally depends to a 
great extent upon the area of the bowel involved. The outstanding 
symptoms are abdominal pain, diarrhoea, and dysenteric, blood-and- 
mucus stools, The diarrhoea varies in intensity, some patients having 
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Fig. 86.—Microscopic section of polyposis, showing early carcinomatous 
changes originating at the base. (Author's case.) 


but a mild looseness with two or three stools daily, others choleraic 
diarrhcea with thirty or more watery movements. Usually diarrhoea 
alternates with constipation as in the true carcinomatosis. Occasionally 
nausea, vomiting, and anorexia are met with, and loss of weight and 
progressive weakness are usual. In some cases large rectal hemorrhages 
occur suddenly ; this may be the first sign of the malady and causes a 
great change in the general appearance of the patient. Occasionally 
polypoid masses are extruded from the anus. 

Pain ranges from indefinite abdominal distress to intermittent 
cramp and colicky pains, which may persist for days or even weeks. 
In between attacks there is a sense of fullness over the whole colon, 
with vague discomfort which may be caused by increased tension. 
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Intestinal obstruction occasionally occurs, and may be due to occlusion 
of the lumen by direct growth of the polypi, malignant changes in the 
polypi, or intussusception. 

P. Augier has drawn attention to the association of polyposis with 
‘‘ Hippocratisme digitale,” or incurvature of the nails with hypertrophy 
of the terminal digital phalanx. This has to be distinguished from 
an early stage of hypertrophic pulmonary osteo-arthropathy. Polyposis 
of the bowel in young people is often associated with infantilism. 
The rectal symptom in these cases is usually tenesmus, as in other 
forms of rectal disease; or there may only be a sense of irritation. 
Occasionally a large rectal haemorrhage occurs. 

Diagnosis.—In making a diagnosis, suggestive features are the 
absence of any ascertainable etiological agent, the age of the patient 
(usually under thirty), and the familial character, if a history is 
obtainable. 

When the polypi are crowded into the rectum, as is usually the 
case, they may easily be felt by digital examination, but diagnosis is 
best made by proctoscopy or sigmoidoscopy. The appearance of the 
polypi is characteristic. Augier states that eighty to one hundred 
may be revealed in the tract explored by the sigmoidoscope. They 
vary in colour from pale rose to deep red, and a considerable degree of 
bleeding and oozing is generally encountered ; this serves to distinguish 
them from simple polypi. The polypi may be removed through the 
instrument, and their microscopic structure ascertained. 

In making a diagnosis due regard must be had to the condition of 
pseudo-polyposis in association with chronic ulcerative colitis, and also 
occasionally with tuberculosis of the large intestine, and in this con- 
nexion the absence of visible pus in the stools is useful. It has also 
to be distinguished from gastro-intestinal pseudo-leukemia, a primary 
lymphoid hyperplasia described by A. D. Fraser of the Bristol Royal 
Infirmary. 

Radioscopic methods are of value. X-rays after a barium enema, 
especially if applied by Fischer’s double-contrast method, show most 
distinctly the presence and distribution of the polypi. Fischer’s 
contrast method consists of cleansing the bowel with hot water enemata, 
giving an opaque enema which is immediately evacuated as completely 
as possible, and then insufflating the colon with air until the cecum is 
reached, whereupon successive stereoscopic pictures are taken. 

Polyposis is usually associated with secondary blood changes— 
mainly a moderate or severe anemia, depending upon the blood loss. 
There is usually a leucocytosis of 18,000, and sometimes, as in other 
forms of severe bowel disease, a marked eosinophilia. 

The following is the clinical record of a typical casé, which illustrates 
the difficulties encountered in diagnosis :— 

A farmer, aged thirty, entered hospital in February, 1933. He had come 
straight from Southern Rhodesia where he had been working for one year. 
There he was at first considered to be suffering from amebic dysentery, for he 
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had attacks of diarrhoea with blood and mucus in the stools alternating with 
constipation. On admission he was passing about six dysenteric stools a day. 
Microscopical examination of the cellular exudate gave a picture resembling 
that of amoebic dysentery ; while sigmoidoscopy revealed, about 5 cm. from 
the anus, numerous sessile polypi with a granular, easily traumatized surface. 

Three of the polypi were removed for microscopical section, and it was 
then seen that the whole of the rectum and sigmoid colon were studded with 
similar excrescences. On section the polypi were found to consist of typical 
adenomatous tissue, but at the base malignant cell nests had commenced 
to form. (Fig. 86.) Later he was re-admitted for an exploratory operation but, 
when examined under an anesthetic, masses were found by rectal and 
abdominal examination which showed that the malignant changes had already 
progressed and dissemination had already taken place. The patient refused 
further operative procedure and died a month afterwards. In his case no 
evidence of hereditary disposition could be obtained. 


The author has notes of four other cases, all in men, who were referred 
as suspected cases of intestinal ammbiasis ; but none of them was as 
striking as the above, and in no others could the process of malignancy 
be so intimately observed. 

Duration of the disease——Polyposis is usually a long drawn-out, 
chronic, painful malady. In H. Tonnesen’s series of forty cases he 
recorded the duration as being under one year, six ; one to five years, 
fourteen ; five to ten years, nine; ten to thirty years, eleven times. 
The progress of the disease appears to bear no definite relation to the 
age of the patient. 


Treatment.—Treatment of this very severe disease 1s undoubtedly 
unsatisfactory. When it is limited to one segment of the bowel, 
resection of the involved area, or transperitoneal colectomy, has been 
performed. When, however, the process involves the entire lumen of 
the bowel, colectomy is indicated, but this 1s a very formidable pro- 
cedure, involving great risk. Tonnesen has summarized the results of 
total colectomy in a table giving the end results of operative measures. 
Out of twenty-nine cases, twelve died. In the remaining seventeen 
the results were excellent. The primary operative mortality therefore 
stands at about 41 per cent., this including a case which died shortly 
afterwards. (Table XVI.) 

As palliative measures, enterostomy, appendicostomy, colostomy, 
and ileostomy have all been advocated. Ileostomy at least puts the 
colon at rest and may give relief, provided that malignant changes 
have not already set in. 

The results of radium therapy have so far been inconclusive. Bleed- 
ing from the bowel may be to some extent controlled by enemata of 
1 per cent. tannic acid or applications of Congo red as a hemostatic. 
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TaBLe XVI 
Authority Cases Result Period of observation 
Bardenhauser ) dead a — 
Borelius 1 good 10 years 
Bratrud l good 1 year 
Carrol 1 good -— 
1 good 14 years 

Coffey 3 2 dead - 
Czermade . l dead -- 
Brentano . ] improved — 
Hauser 2 dead ~- 
Karajun J good 
Lindner J good | 4 vears 
Lilienthal . 1 | good — 
Lockhart-Mummery . J good 5 years 
Morkowitz ‘ 1 good — 
Quénu 1 dead — 
Rotter 1 good lived 24 years 
Riederer . J good died shortly afterwards 
: » | £1 good _ 
Schmieden 2 ii dead 
Soper ‘ 1 good 
Steintha] . I good 
Struthers 5 2 good 6 vears 

3 dead oe 
S¢élling I dead | — 

POLYPUS 


Synonyms.—Simple adenoma ; pedunculated adenoma. 


‘Etiology.—Polypus is the most common benign tumour of the 
rectum, and it 1s stated by F. C. Yeomans that two-thirds of all polypi 
of the intestinal tract occur in this locality. It arises from the epithe- 
lium of the glands of the mucosa, generally in the lower and more 
easily accessible part of the rectum. At first an adenoma is sessile, 
but owing to the constant traction set up on defecation, it soon be- 
comes pedunculated—so much so that polypi may be the exciting 
cause of local intussusception of the mucosa. 

According to A. J. Walton the term “ polypus ”’ denotes the actual 
configuration of the growth and refers to a pedunculated tumour whose 
microscopical appearance is that of an adenoma. 

These simple adenomatous structures may occur singly or in groups. 
They are much more frequently found in children than in adults, 
but may arise at any age. The oldest patient in the author’s series was 
sixty-seven, at which age they are to be regarded witn suspicion on 
account of the liability to carcinomatous changes. They often occur 
in “ chaplet ’’ form, as a ring encircling the bowel, and they tend to 
recur at the same site after surgical removal or cautery. Though 
usually situated within the rectal ampulla, large pedunculated polypi 
may protrude from the rectum. 


494 DYSENTERIC DISORDERS 


Lockhart-Mummery considers that the natural evolution of all rectal 
adenomata is to become eventually cancerous. From continued 
observation, he believes that the following stages’are noted in sequence. 
At first there occur localized patches of hyperplasia affecting an extensive 
area of the bowel ; then a crop of sessile adenomata appears scattered 
over the same area; lastly, carcinomatous changes develop either in 
one of the pre-existing adenomata or in the neighbouring epithelium. 
The adenomata, however, may reach a large size without undergoing 
malignant changes. 

These polypi are epithelial tumours consisting of an excessive develop- 
ment of the normal glandular elements of the mucosa. The hyper- 
trophy remains confined to the epithelial layer. The simplest form of 
polypus is attached to the bowel-wall by a long narrow pedicle, and 
is known as “‘ soft rectal polypus.” Sometimes it is branching and 
tree-like, and it is then known as a “ villous tumour’; these usually 
exude a mucoid secretion often tinged with blood. When viewed 
through the proctoscope these polypi appear as delicate pink tendrils, 
and have to be distinguished from malignant growths. 

Symptoms.—The presence of a polypus in the rectum, or indeed in 
any portion of the large intestine, produces considerable irritation and 
increased peristalsis. When solitary polypi are situated high up in the 
colon, in the sigmoid, or beyond the range of the sigmoidoscope, it is 
obviously very difficult to associate the patient’s variable symptoms 
with their presence. When they are in the rectum, he complains of 
constant tenesmus, diarrhoea, and the intermittent passage of blood 
and mucus in the stools. Often there is a smart and not inconsiderable 
hemorrhage which, as in hemorrhoids, may appear at the end of 
evacuation. Children with polypi often scream with pain on passing 
stool, though they are free from symptoms at other times. This 
alone should draw attention to the condition, and, in the absence of any 
constitutional symptoms, should serve as a signpost in the differential 
diagnosis from the dysenteries. 

Patients with polypi are usually full-blooded and of good com- 
plexion, and give the impression of being in good health. 

Diagnosis.—The diagnosis of polypus is arrived at by a considera- 
tion of the history and course of the complaint, and by the presence 
of pain, discomfort, and tenesmus in a patient who is otherwise well. 
Very often polypi can be palpated by a simple digital examination 
of the rectum, or, more satisfactorily, they can be visualized by the 
proctoscope or sigmoidoscope and their characters easily ascertained. 
In case of doubt, a portion of the polyp should be removed by biopsy 
for microscopic examination. In every case a barium enema should be 
employed to reveal the possible existence of other polypi situated 
higher up the bowel. 

Some indication of the nature of the complaint may be obtained 
by a microscopic examination of the rectal discharge. In blood and 
mucus accompanying a polypus, there occur, usually, large numbers of 
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red blood-cells, and very often columnar epithelial cells, but there are 
no inflammatory pus-cells such as are visible in other irritative lesions. 
The author has been able on several occasions to arrive at a diagnosis 
by these simple means. 

Treatment.—aAll polypi of the rectum should be removed as soon 
as possible. The older the patient the more likely are malignant 
changes to occur. Small polypi and adenomata can be removed 
through a speculum or proctoscope, either being snared or snipped 
away with forceps ; sometimes they can be ligatured. When situated 
higher up in the rectum they can be twisted off by crocodile forceps, 
and the bases subsequently cauterized. 


Analysis of the Author's series of fourteen cases of adenomatous polypus 
of the rectum. 


All these cases were originally referred as suffering from some kind of 
dysenteric disturbance, and the chief complaint was usually abdominal pain 
or the passage of blood and mucus, both or separately, in the feces. All the 
patients were males; their ages varying from five years to sixty-seven, and 
all were tropical residents. 

The chief point of differentiation from dysentery was the benign character 
of the symptoms and the history of occasional passage of blood and mucus. 
When blood was present in the feces it was noted to be bnghter in colour 
and more abundant than that usually found associated with amoebic dysentery. 
Microscopic examination of these specimens shows comparative scarcity of 
pus and inflammatory cells and abundance of red blood-cells. An additional 
temptation to classify tropical cases as amoebic dysentery lay in the occasional 
presence of Charcot-Leyden crystals. 

In the majority of these cases, the polypi were multiple—in only two was 
a single polypus revealed—and situated 4 to 18 cm. from the anus. All 
proved on section to be benign adenomata. 


The following cases are cited as representative :— 


The first was that of a boy of six, who was sent from Northern Rhodesia 
as a case of incurable amoebic dysentery of 24 years’ duration. There had 
been considerable hemorrhage and he was anemic as the result. The 
diagnosis of probable polypus was made from a microscopic examination of 
the feces. A small polypus the size of a cherry was removed 10 cm. from 
the anus. 

A man of twenty-nine from India had been treated off and on for eight 
years for presumed amobic dysentery. His chief symptoms were diarrhoea, 
and epigastric and abdominal pain and discomfort. A pedunculated simple 
polypus 15 cm. from the anus was removed. 

The third case was that of a medical man, aged thirty-seven, from China. 
He was thought to have an infection of both ameebic and bacillary dysentery, 
his symptoms including the intermittent passage of blood and mucus in the 
stools, with Charcot-Leyden crystals. Pedunculated, adenomatous polypi 
were removed 12 cm. from the anus. 

The fourth case exemplifies the symptoms caused by a branched adeno- 
matous polypus of large dimensions. A well-preserved man of sixty-seven 
gave a well-defined history of colitis of four years’ standing, which had been 
unquestioningly regarded as mucous colitis. He described the mucus as 
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passing in strings and masses and leaking through the anus, sometimes, eight 
to twenty times a day. Directly he took any form of exercise the discharge 
of mucus and the desire to defecate increased. Dieting in any form appeared 
to have little effect. The fecal specimen was watery, and contained mostly 
mucous cells. The diagnosis of polypus was made in the first instance by 
rectal examination, an adenomatous mass being felt 10 cm. from the anus. 
This was confirmed by sigmoidoscopy, and finally a large cauliflower-shaped 
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Fig. 87.—Adenomatous polypi removed from the rectum. The mass 
resembles a cauliflower in shape and appearance. (Half nat. size.) 


polypus, 3! inches in diameter, was removed at operation by T. P. Kilner. 
(Fig. 87.) On section it proved to be a simple adenoma. There was a small 
recurrence at the site four years later, which was also removed. The patient’s 
general health has since remained excellent. 


The main interest of this case was the resemblance to mucous colitis, 
the absence of blood in the faces, and the benign nature of the symptoms 
produced, in view of the size of the tumour. 


CHAPTER XXVIII 


ACTINOMYCOSIS, TUBERCULOSIS AND SYPHILIS 
OF THE LARGE INTESTINE 


ACTINOMYCOSIS OF THE LARGE INTESTINE 


AcTINoMYcosis is an infection by a fungus of the genus Actinomyces 
(Streptothriz actinomyces). It is characterized by a tendency to form 
abscesses, sinuses, and granulation tissue; often it invades the sur- 
rounding tissue. 

Actinomycosis of the large intestine is probably more prevalent 
than is usually believed. It commonly commences in the ileo-cecal 
region, and it is clear that the point of origin is a diseased appendix. 
It is well known that ruptured appendices may heal up and leave little 
trace behind, and thus, actinomycosis spores may escape into the 
abdominal cavity. When the actinomycoma commences to grow, it is 
always subperitoneal and advances upwards inexorably. The hard 
swellings sooner or later soften, and the semi-fluid material finds its 
way to the surface of the body and produces red, fluctuating areas. 
From these abscesses actinomycotic pus may be obtained. In the 
transverse colon the lesions tend to develop external to the gut rather 
than in the gut-wall and are apt to be mistaken for carcinoma. 

Secondary rectal actinomycosis is the form in which the primary 
focus of the disease i8 in some other viscus, whence it extends to the 
rectum. Primary rectal actinomycosis presents a more definite picture. 
Infection takes place high up in the rectal canal and spreads in the 
loose, cellular tissue towards the ihac fossa and hypogastrium. Z. Cope 
(1988) has described the sigmoidoscopic appearances of a case under the 
care of Gordon-Taylor. There is irregularity and puckering, which is 
somewhat comparable to that observed in skin lesions, and a few 
yellow submucous actmomycotic granules are visible. In the case 
described there was stenosis of the rectum 4 cm. from the anal orifice. 
Actinomycosis of the stomach and small intestine are pathological 
curiosities. 

Pathology.—When the fungi occur in colonies, they form masses 
which are visible to the naked eye, having a yellowish, or sulphur-like 
appearance ; in each colony there are rays, like a group of clubs, 
which emanate from a central mass. There is some evidence that the 
infecting fungus is derived from a carious tooth, or it may be from the 
tonsils. In the mouth the disease often develops after extraction of 
teeth. 

Actinomycosis is a most destructive disease, and in animals it pene- 
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trates the interstices of bones with the same ease with which it invades 

muscles. 

Symptoms.—In abdominal actinomycosis, acute, chronic, and 
pysmic forms occur. The chronic form is the only one which can be 
diagnosed with certainty, but the distinction -from malignant disease 
and tuberculosis is extremely difficult, and becomes increasingly so 
until sinuses are formed, which discharge the characteristic sanious pus 
containing sulphur granules. It is from these granules that the ray 
fungus can be isolated, disclosing the causative agent. 

The acute type of actinomycosis of the cecum is frequently mistaken 
for acute appendicitis ; occasionally the ray fungus has been isolated 
from the pus in the lumen of the appendix, so that on clinical grounds 
it is not possible to distinguish the condition from septic appendicitis. 

A case of streptothrical ulceration of the colon with portal and 
systemic pyemia has been described by N. H. Fairley and F. P. Mackie. 


This patient, who came from China, was in hospital in December, 1934. 
The irregular fever with rigors, associated with night sweats and an enlarged 
liver, suggested at first hepatic abscess, a dense opacity in the liver area 
(shown by X-rays) supporting this diagnosis. An exploratory laparotomy was 
performed, and subsequently the patient died. At autopsy numerous 
necrotic and suppurating areas were found in the liver. The sigmoid flexure 
and the descending colon were matted together by adhesions, and punched-out 
ulcers were demonstrated in the mucosa. In sections there were areas of 
tissue necrosis in which delicate filaments of Streptothrix mycelium were found 
ramifying. The organism was found to be a Streptothriz allied to Actinomyces 
madure, the pathogenic agent of Madura foot. 


An almost identical case is described by Rankin, Bargen, and Buie. 
In this case appendicitis was first diagnosed ; and the appendix was 
removed. Subsequently, symptoms suggestive of hepatic abscess 
supervened. Actinomycotic disease of the large intestines may be 
associated. with chronic diarrhcea and occasionally with dysentery-like 
stools. 

Diagnosis.— Diagnosis is established by finding the yellowish-green 
sulphur granules in which, when crushed on a glass slide, the charac- 
teristic clubs may be recognized. They may be confused with inspis- 
sated pus. . 

Chronic tumefaction due to actinomycosis, unaccompanied by the 
formation of sinuses, may be confused primarily with hyperplastic 
tuberculosis, or. with intestinal or retroperitoneal sarcoma. 

Treatment.—Actinomycosis may be successfully treated by medical, 
surgical, or radiological measures. 

Until recently, medical treatment consisted of the administration of 
massive doses of a saturated solution of potassiam iodide, 50 to 200 
grains three times a day. Usually radium and X-ray therapy were 
given concurrently with the potassium iodide. 

A surprising development has been the recently-discovered action of 
the sulphonamides upon this fungous disease. These drugs must be 
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given in massive doses. The first success was reported by O. Walker 
(1988) ; others by E. M. Miller and E. H. Fell (1989), W. H. Ogilvie, 
G. C. Dorling and N. LL. Eckhoff (1940). The latter treated five severe 
abdominal infections ; four recovered completely and one died. In 
one case later operation showed that all evidence of the disease had 
disappeared. Sulphapyridine appears the drug of choice, in doses of 
6 grm., daily for four days—a total of 24 grm.—succeeded later by a 
course of 88 grm. KE. M. Miller and E. H. Fell’s case was in a boy of 11 
who had 1.9 grm. for seven days and subsequently increased in weight 
100 lbs. in one and a half years. 

The success of bowel resection in actinomycosis depends on the 
possibility of completely removing the infected portions. 


TUBERCULOSIS OF THE LARGE INTESTINE 


It is generally held that tuberculous infection of the colon is rare as 
compared with the incidence of this disease in the small intestine. 
Amongst 280 adult patients who died of tuberculosis, Goldberg and 
Smithies found intestinal tuberculous lesions in over 80 per cent. In 
1911 Park and Krumweide, reviewing fifty-five cases of abdominal 
tuberculosis, found that in children under five years of age, the bovine 
type of bacillus was responsible for the infection in 59 per cent. of 
cases ; in those ranging from five to sixteen years of age, it was the 
causative agent in 46 per cent.; but in patients of sixteen years, or 
over, it accounted for only 22 per cent. It therefore appears that the 
human type of bacillus is the chief factor in the intestinal tuberculosis 
of adults. 

Intestinal tuberculosis is a disease of relatively young people. Thus, 
Brown and Gaither found the average age to be about thirty-five. 
Primary tuberculosis of the intestinal canal is more commonly found 
in children than in adults. The proportion of sexes is about equal. 
Probably the incidence is really greater than has been recognized in the 
past, for it is fairly certain that a number of tuberculous cases have 
been diagnosed as actinomycosis, sarcoma, and even carcinoma. 

In recent years medical interest has centred upon the hyperplastic 
form of tuberculosis, which mainly affects the cecum and tends to 
cause considerable difficulty in differential diagnosis. 

AEtiology.—It is generally held that tubercle bacilli gain access to 
the intestinal canal by being swallowed with the sputum in cases with 
extensive cavitation of the lungs. It is probable, however, that the 
intestinal lesions are the result more of the lowered resistance of the 
patient than of the large numbers of bacilli ingested. 

The terminal ileum and cecum are the portions must usually at- 
tacked (85 per cent. of cases, according to P. W. Brown, Laurason, and 
H. L. Sampson). In the remaining 15 per cent. the lesions are found 
scattered throughout the extent of the colon. Primary tuberculosis of 
the large intestine appears to be considerably rarer than infection 
secondary to pulmonary lesions. 
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Fig. 88.—Tuberculosis of cecum and ascending colon, showing hypertrophic type 
of lesion and several shallow girdle ulcers, 


(By permission of Sir C Gordon- Watson ) 


Previous damage to the intestinal mucosa from dysenteric infection 
definitely predisposes to tuberculous disease ; this is probably the reason 
for the relative frequency of primary tuberculous infection of the large 
intestine in tropical practice. 

Pathology.—In the ulcerative type of lesion, which is the one 
usually encountered, the process is largely destructive. The generally 
accepted view is that the bacilli pass through the mucous membrane 
of the intestine without producing any obvious injury and eventually 
lodge in the submucous lymphoid tissue. (Fig. 88.) . 
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The tuberculous ulcers possess certain characteristics which render 
their recognition relatively easy. They occur at right angles to the 
long axis of the bowel, and have a tendency to become annular in 
shape. Asa rule, the more recent ulcers have diffusely caseous bases. 
The edges are scalloped and irregular, the margins raised and under- 
mined. Pearly tubercles are usually visible on the peritoneal surface. 
When the infection is sufficiently severe the mesenteric glands are 
involyed as well, and adhesions to adjacent loops of bowel and to 
omentum and parietal peritoneum are commonly encountered. Rarely, 
pseudo-polyposis resembling that of ulcerative colitis is produced (A. Ju. 
Taylor, Bristol General Hospital). 

In the hyperplastic type of tuberculosis the process may extend along 
the intestine for varying distances, but is usually confined to one 
segment. The tumour produced is hard, dense, and usually red. The 
tubercle bacilh infiltrating the bowel-wall produce fibrous hyperplasia 
rather than the caseation encountered in the ulcerative form. The 
bacilli are very sparsely distributed, being demonstrated with difficulty. 

Gross or hyperplastic tuberculosis of the rectum consists of massive 
involvement of part or even the whole of the rectal canal, the wall of 
the bowel being infiltrated, stiff, and rigid. 

The hyperplastic type does not appear to be so commonly associated 
with pulmonary lesions as does the ulcerative form, and many observers 
consider that the tumour, or tuberculoma, is often due to a primary 
infection. 

Ulcerative type. Syniptoms.—It is necessary, especially in the 
ulcerative type, that the disease should be recognized early, in order 
that appropriate treatment may be instituted as soon as possible. 
In persons who are known to have tuberculosis, recognition 1s com- 
paratively easy. It must, of course, be borne in mind that diarrhoea 
occurs quite commonly in advanced pulmonary tuberculosis, without 
any recognizable intestinal lesion. It may alternate with constipation. 
During an attack of diarrhcea, the stools are usually profuse, thin, 
watery, and very offensive, while blood, though not obvious, can 
usually be detected by chemical tests. — 

Occasionally, dysenteric discharges with blood and mucus are passed. 
Hence the importance of the subject in a differential diagnosis of the 
dysenteries. Cases of ulcerative tuberculosis undoubtedly do occur 
in which, on account of the accompanying pyrexia, the distress of the 
patient, the exhaustion and toxemia and, mainly, the blood-and-mucus 
discharges, idopathic ulcerative colitis is mimicked very closely. 
Gross intestinal hemorrhage is rare. 

The physical examination of the patient may not be very helpful. 
As a rule, the abdomen gives a doughy feeling ; massive infiltration of 
the colon may actually be felt, or the outline of the large intestine may 
appear as an elastic cord. Enlarged mesenteric glands may be palpable. 
On the other hand, in the author’s series of cases the majority presented 
no physical signs in the abdomen at all. 
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Dragnosis.—At the outset it can be stated that there is no single clinical 
laboratory test for intestinal tuberculosis which has not its shortcomings. 
The final diagnosis rests entirely on the demonstration of tubercle bacilli 
in the feces, or in preparations made from the intestinal lesions by 
proctoscopy or sigmoidoscopy. This is by no means always easy. 

There are cases in which the acid-fast bacilli are so numerous in the 
discharges that their recognition is a simple matter in ordinary fixed- 
smear preparations of the faces. There are others again in which the 
organisms are so scanty that they can be demonstrated solely by con- 
centration methods. The demonstration of acid- and alcohol-fast 
organisms in the feces in a case which is suspicious from the clinical 
aspect may be taken as a further indication that the case is tuberculous 
in origin. It is, however, not quite such an easy matter to decide 
whether all acid-fast bacilli in the feces are necessarily tubercle bacilli. 
(See p. 569.) 

Proctoscopic examinations should always be undertaken in intestinal 
ulcerative tuberculosis; but it is admittedly extremely difficult to 
make a diagnosis in every case by this examination alone. Where 
ulcers can be visualized, they must be scraped and microscopical 
preparations made ; a positive diagnosis can then be made by demon- 
stration of acid-fast bacilli in the lesions. The ulcers are fairly dis- 
tinctive in appearance, with undermined pearly edges and grey bases. 
In patients who have recognized pulmonary tuberculosis the existence 
of any ulcerative lesion in the rectum is very suggestive. 

Some forms of carcinoma may resemble massive tuberculosis of the 
rectum, and in tropical practice it will be found that some small tuber- 
culous ulcers closely resemble those produced by Entameba histolytia. 

Tuberculosis of the ulcerative type has also to be differentiated 
from the many different forms of dysentery and colitis. 

Tuberculosis of the anal margin, a very rare phenomenon, is a con- 
dition in which fissures or other lesions, not of malignant or syphilitic 
origin, are present and refuse to heal up in spite of operative measures. 
Fistula is also a complication, and occasionally ischio-rectal abscess. 

Hyperplastic form. Symptoms.—tThe hyperplastic form is more 
difficult to recognize in the early stages than is the ulcerative type. 
The problem is complicated by the fact that gross lesions of the cecum 
and other parts of the colon may be present for long periods without 
producing symptoms. Pain is by no means constant and varies in 
severity from slight discomfort to an intense degree of pain such as is 
more usually associated with intestinal obstruction. It may be 
intermittent and colicky, and is usually intensified by pressure over 
the affected area, or by a change in position such as is entailed in walking 
about. Involvement of the mesenteric glands may occasionally pro- 
duce some abdominal distress. Nausea and vomiting may complicate 
the clinical picture. 

agnosis.—The diagnosis of cecal tuberculosis is often made 
through the accidental discovery of a tumour unaccompanied by any 


TUBERCULOSIS 608 


severe or localizing symptoms. (Table XVII, p. 522.) Its recognition 
has, however, been greaty facilitated by the method of J. Gershon- 
Cohen who has employed the double-contrast mothod of successive 
injections of barium, succeeded by inflation with air. 

Removal of a piece of tissue for microscropic examination should 
always be undertaken, but though it may have giant cells and present 
the pathological picture of tuberculosis, the demonstration of tubercle 
bacilli is inconstant. 

Differential diagnosis from carcinoma, or from diverticulitis, is by no 
means easy, but as a general rule, tuberculosis progresses more slowly 
and insiduously and affects younger people. Examination of the 
blood may here be of some value, the anemia in patients with tuber- 
culosis of the caecum being less severe than those with carcinomatous 
involvement of the same region. The blood sedimentation rate may 
be of value. 

The picture of acute anemia synchronously with tumefaction in the 
right iliac fossa is more characteristic of carcinoma of the cecum than 
of any other condition. 

Hyperplastic tuberculosis has also to be distinguished from chronic 
appendicitis and actinomycosis. 

Radioscopic diagnosis of both types.—lIt is not possible always 
to differentiate the ulcerative type from ulcerative colitis because the 
general contour of the bowel presents much the same features. (Plate 
XVIII, facing p. 448.) There are evidences of hypermotility, general 
or local, coupled with filling defects. Nearly all cases of intestinal 
tuberculosis give the Stierlin sign, that is, show hyper-irritability and 
hyper-motility, especially of the cecum, with lack of haustral segmenta- 
tion and irregularity of contour; but this sign is not of absolute 
diagnostic value, as any type of ulceration of the colon may produce 
the same appearances. 

Complications.—The main complications of tuberculosis of the 
bowel are stricture, perforation, and hemorrhage. Actual stenosis 
and stricture in tuberculous disease progress slowly. When a fluctuat- 
ing tender mass, usually on the right side of the abdomen, in the 
appendix area, presents itself in a patient known to have tuberculosis, 
it usually portends the rupture of an ulcer. Perforation of the intestine 
by the tuberculous process usually leads to local hemorrhage. 

Treatment.—The treatment of intestinal tuberculosis of the ulcera- 
tive type is essentially medical. The basis should be rest in bed and 
an easily assimilable diet until the pyrexia has subsided and diarrhea 
and dyspeptic symptoms have disappeared. It is said that raw milk 
and fats are poorly tolerated. Intraperitoneal injection of oxygen is 
said to have given good results, and deep X-ray therapy has been 
advocated by some workers. Of drugs, cod-liver oil, halibut-liver oil 
and similar preparations are indicated. Calcium and parathyroid 


therapy have found favour. 
Hyperplastic tuberculosis demands surgical intervention, and three 
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surgical procedures have been especially advocated: enterostomy, 
short-circuiting, and total resection of the loop of bowel involved. 
Tuberculous peritonitis, both of the ascitic and plastic types, may 
be associated with chronic diarrhowa, especially when tubercular 
ulceration of the bowel is present in addition. 
The following illustrative cases may be cited :— 


1. Tuberculous ulceration of the large intestine, resembling chronic bacillary 
dysentery and, in radiological appearances, ulcerative colitis. 

A married woman of twenty-seven was first seen in December, 1933, when 
she was complaining of prolonged diarrhoea with the passage of dysenteric 
stools and occasionally blood. These dysenteric symptoms had persisted 
for 24 years, after residence in Ceylon, and had led to a diagnosis of amebic 
and later of bacillary dysentery. The stools contained pus, blood, and 
macrophage cells. The white blood-count was 7,000 and the lymphocytes 
numbered 21 per cent, Tuberculous ulceration of the rectum was demon- 
strated by sigmoidoscopy, and typical acid-fast bacilli were obtained from 
preparations made from the ulcers. (Plate XIX, F, facing p. 450.) In an 
attempt to perform appendicostomy, April 4, 1934, the lumen of the appendix 
was found to be obliterated and adherent to the csecum, and on its removal 
the cause was ascertained to he tuberculous infiltration of the appendix wall. 
A barium-enema examination, September 21, 1934, demonstrated appearances 
resembling chronic ulcerative colitis, and a mass of calcified tuberculous 
retrocecal glands. Although the patient’s general condition greatly improved, 
the diarrhcea did not entirely cease, and she succumbed to the disease three 
years later. There was no evidence of any tuberculous focus in the lungs. 

2. A man of fifty-six was first seen in October, 1935, complaining of 
diarrhoea and dysenteric symptoms together with a loss of 28 lb. in weight. 
The stools, which were liquid and extremely offensive, contained pus and 
macrophage cells. By the antiformin method of concentration, acid-fast 
bacilli were demonstrated. Here again, the picture obtained by barium 
enema was one of chronic colitis, giving the typical smooth appearance and 
lack of haustration. A bunch of calcareous retrocecal glands was also 
visualized. The sigmoidoscopic picture was that of a granular colitis. Al- 
though improvement was obtained by a month in hospital, with gain in 
weight of 14 lb., the prognosis was unfavourable. ; 

3. In November, 1921, the case of a laboratory assistant aged twenty-five 
was investigated. There appeared to be a war infection which commenced 
in Salonica in 1917, and had been diagnosed and treated as amoebic dysentery. 
The patient was ill and emaciated. The numerous stools contained blood, 
mucus, and macrophage cells. On sigmoidoscopy, it was found impossible to 
insert the instrument farther than nine inches owing to stenosis of the bowel. 
Numerous rectal ulcers were visible, and in preparations made from them 
tubercle bacilli were found. The leucocyte-count was 6,000 and the lympho- 
cytes numbered 35 per cent. 

Valvular cszecostomy was performed in December, 1921, and was apparently 
successful, but the patient died a year later from streptococcal septicemia, 
the infection originating in the cecostomy wound. At autopsy, stenosis, 
sacculation, and tuberculous ulceration of the large intestine were demon- 
strated, the microscopic sections showing the typical histological picture of 
tuberculosis. (Fig. 89.) 

4, A girl of 8} came from Durban, South Africa, where she had been 
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suffering from “‘ dysentery,” with blood and mucus in the stools, for the past 
two years. At first she was regarded as an intractable case of amcebic 
dysentery and was treated accordingly, without benefit. On arrival in 
England in September, 1932, the child was very emaciated, with cedema of 
the ankles and an extensive erythematous rash on both legs. There were 
three or four diarrheeic stools daily with blood and mucus ; the urine contained 
albumin and granular casts. Before her arrival in London, March, 1933, 
an exploratory laparotomy and appendicostomy had been performed, on the 
supposition that the case was one of polyposis, and at first the child improved 
greatly on colonic lavage through the appendicostomy wound. 


a 
e 





Fig. 89.—Microscopic section of ascending colon, showing tuberculous injection of 
the longitudinal muscularis layer. 


Her appearance suggested tuberculosis. There was a hectic flush on the 
cheeks, a hectic temperature, fine down on the face, and lanugo hairs on the 
body. Moreover, an X-ray of the abdomen showed calcareous retrocscal 
glands. The differential blood-count was also suggestive, the proportion of 
lymphocvtes being as high as 64 per cent. The diagnosis was completely 
established when masses of acid-fast bacilli were demonstrated in blood and 
mucus passed per rectum subsequent to continuous lavage through the 
appendicostomy wound with 2 per cent. sodium bicarbonate solution. Shortly 
afterwards free fluid was noted in the abdominal cavity. C%dema of the 
extremities became marked, and the patient went gradually downhill. 

The remarkable features in this case are the age of the patient, and the 
almost exact simulation, from the clinical aspect, of acute’ulccrative colitis. 
The barium enema also showed the smooth surface and lack of haustration 
so characteristic of this disease. The vicarious appearance of tubercle 
bacilli in the feces is also to be noted. 
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SYPHILIS OF COLON AND RECTUM 


It was formerly thought that syphilitic ulceration and syphilitic 
disease of the large intestine were of great moment, but the attitude 
of the profession towards syphilis -as an intestinal disease has 
considerably changed during recent years. It is questionable whether 
syphilis can cause rectal stricture (see p. 511). 

Tertiary syphilis was found in the Mayo Clinic series to be the least 
important factor in rectal strictures as a whole. 

There are two types of syphilis of the large intestine: a primary 
lesion of the ano-rectal region, and a later lesion, or ulceration, occurring 
in the course of generalized syphilis, the latter being very uncommon. 
Ano-rectal chancre is fairly common in both sexes, and need not be 
considered further. 

Among the later lesions of intestinal syphilis is the gummatous 
colitis described by R. Maingot. The gummata may be single or 
multiple; they may start as small nodules which grow relatively 
rapidly, so that in the course of a few months they measure about 
5 cm. in diameter. Later, they ulcerate and a mixed bloodstained 
exudate escapes, which may give rise to blood-and-mucus discharges 
in the stool. Eventually a tubular stenosis of the rectum forms and 
may lead to obstruction, though not to actual fibrous stricture. Of 
this form of syphilitic colitis the author has encountered only one case 
in his series. 

This was in a ship’s steward seen in 1925. A definite history of syphilis of 
four years’ duration was given, and the Wassermann reaction was strongly 
positive. The case was complicated by extensive peri-anal ulceration and 
suppuration of glands in both groins, suggesting lymphogranuloma inguinale. 
The feeces contained blood and mucus. Two definite rectal strictures and a 
considerable degree of ulceration were revealed by sigmoidoscopy. Pro- 
longed and extensive treatment with neosalvarsan injections and bismuth 
had no appreciable effect. Eventually colostomy was performed and when 
the strictures had been sufficiently dilated with bougies, the opening was 
closed a year later. The patient made an excellent recovery and was passing 
normal motions when examined three years after the last operation. 


G. M. Gray has reported two cases from Nigeria which were cured 
by antisyphilitic treatment (Lockhart-Mummery). The best de- 
scription is given by Charters Symonds (1922), who describes it as 
involving the lower three or four inches of the gut, including the anal 
margin, and affecting the whole circumference of the bowel. Hard 
polypoid growths ringing the anal margin, a condition not seen to the 
same extent in any other form of stricture, are characteristic. 

Some cases of syphilitic disease of the bowel are associated with the 
characteristic condylomata of the anus. 


Diagnosis.— Diagnosis of syphilitic disease of the bowel is made 
upon the pathological and sigmoidoscopic appearances, and upon 
positive serological tests for syphilis. The most telling method is, 
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however, the resolution of the lesions on the institution of antisyphilitic 
treatment. 

The radioscopic appearances of extensive syphilitic stricture of the 
rectum have been described by C. J. Drueck. There is no ampulla, only 
a smooth general contracture of the lumen, beginning above the internal 
sphincter. The stricture is usually long and pencil-like, and the open- 
ing into it may be funnel-shaped. 
~ 'Treatment.—This consists of the usual antisyphilitic treatment, 
vigorously prosecuted. The actual cautery may perhaps have to be 
employed for excision and cauterization of the condylomata. When 
stenosis is present, operative measures, such as short-circuiting or 
colostomy, may be required. 


CHAPTER XXIX 


LYMPHOGRANULOMA AND CHRONIC CICATRIZING 
ENTERITIS (CROHN’S DISEASE) 


LYMPHOGRANULOMA INGUINALE 
(Genito-ano-rectal syndrome) 


Synonyms.—Climatic Bubo. Inguinal Poradenitis. Nicolas-Favre 
Disease. 

Definition.—Lymphogranuloma inguinale is now known to be 
due to a filterable virus which, entering through a small primary 
vesicle and travelling wa the lymphatics, causes inflammation and 
suppuration of the inguinal glands. At this stage it can cause consti- 
tutional disturbances, such as pyrexia, in severe degree. 

In the male, buboes are produced in the groin, sometimes in the 
axilla and neck ; in the female they are rarely seen, but there occurs a 
general lymphoedema of the vagina and labia, known as “ esthiomene.”’ 
In both sexes infiltration of the perirectal tissues takes place, resulting 
in ulceration and stricture, known as the genito-ano-rectal syndrome. 
It is with the rectal aspects of lymphogranuloma that this account is 
mainly concerned. 

Knowledge on this subject 1s comparatively recent. 

Etiology.—The bubo termed “ climatic bubo”’ is well known in 
tropical practice ; it is especially prevalent among Europeans in West 
Africa, India, China, Malaya, Japan, the southern Mediterranean, the 
West Indies, and South America. In France F. M. Durand, J. Nicolas, 
and M. Favre (1918) described this condition, as ‘“ Lymphogranuloma 
inguinale,” and it has been realized, that the virus is widespread in 
France and Germany, and indeed throughout the whole of Europe. 
Since 1988 several cases have been reported in England. The writer 
had one case (1985) in a woman from Soho, London, whose husband 
was similarly affected.” In the United States this disease has been 
recognized in all its manifestations, especially among the negro 
population. 

The virus.—In 1980 8. Hellerstrém and E. Wassén transmitted the 
virus obtained from the pus of inguinal buboes to monkeys ; intra- 
cerebral inoculation produced a mengino-encephalitis. An emulsion 
prepared from the cerebral tissues produced, on intradermal injection, 
& local manifestation known as the Frei-Hoffmann reaction. The virus 
of lymphogranuloma belongs to the filterable group, and it has been 
shown by G. M. Findlay (1982) that intraglandular injection of guinea- 
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pigs produces an inguinal bubo in every case ; this method can therefore 
be employed for diagnosis. The most reliable test at present in use 
(Findlay) is, however, the intracerebral inoculation of white mice, 
which produces at encephalitis. The serum of an infected person 
contains antibodies, hence a protection test has been devised by mixing 
equal parts of the serum from a bubo patient with an emulsion of mouse- 
brain diluted 1 : 5 in normal saline, and kept for twelve hours in an ice- 
box at 4° C. When injected in doses of 0.5 ¢.c. intracerebrally, no 
reaction is produced. 

Recently ‘¥. Miyagawa (1986) has found in Japan that a squirrel 
(Entanuas asiaticus orientalis) is highly susceptible to intratesticular 
and intracerebral inoculation. He has, moreover, been able to cultivate 
the virus in chorio-allantoic membrane of the chick embryo in tissue 
culture. 

Ravaut, Levaditi, Lambling and Cachera, finding that they were 
unable to inoculate monkeys intracerebrally with contaminated mater- 
ial from the rectum, devised a method of inoculating a portion of tissue 
removed from a case of ulcerative proctitis under the skin of a guinea- 
pig. After a few days the inguinal lymphatic gland was excised, 
emulsified, and used as an intracerebral inoculum for a monkey, typical 
meningo-encephalitis being reproduced. 

Symptoms. Primary sore-—M. Durand (1918) and, independently, 
H. M. Hanschell (1926) desrcibed, as the primary lesion of lympho- 
granuloma, a small herpetiform vesicle, or ulcer, on the prepuce, which 
heals up in a few days. From this point the virus travels via the 
lymphatics to the inguinal glands. The incubation period, before the 
appearance of adenitis, appears to be from three weeks to two months. 
The disease generally commences with a remittent pyrexia which may 
precede the localizing signs. Soon afterwards, subacute inflammatory 
swellings of the inguinal glands, unilateral or bilateral, are noted. 
Usually, in well-marked cases, the internal iliac glands are also 
implicated. 

The affected glands gradually enlarge, and after a period of several 
weeks—or even months—the swellings break down and suppurate. 
Sometimes they subside withoutesuppuration and are hard and ex- 
tremely tender. Fistulous tracks may form, from which a serous 
and sticky fluid exudes. If much lymphatic tissue is removed by 
operation, an elephantoid condition of the scrotum and leg may ensue. 

Climatic buboes in the groin have definite physical characteristics 
which serve to distinguish them from other suppurative lesions, such 
as septic buboes, plague and filariasis. Sometimes painful effusions, 
probably due to toxic absorption, are noted in the larger joints. 
Extragenital infections have been recorded—on the tongue, followed by 
glandular enlargements in the neck (W. Curth); in the axilla (8. 
Hellerstrém) ; and on the foot (Lepinez and Grévin). The author has 
also seen the cervical glands affected in an Indian seaman with inguinal 
buboes. 
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Patients with rectal lymphadenoma usually present the symptoms 
of stricture, and pass malformed or ribbon-shaped feces. Tenesmus, 
intestinal colic, and alternating diarrhoea and constipation are common. 
Usually there are associated rectal fistulae. 

Rectal lesions.—Nearly all authorities are now agreed that non- 
malignant strictures of the rectum, in both sexes, are generally not 
syphilitic in origin but are due to the virus of lymphogranuloma. 
In 1982, Frei and Koppel applied the intradermal test in cases of rectal 
stricture where syphilis could be excluded, and obtained a positive 
result. ©. Jersild (1980) originally suggested the tewm genito-ano- 
rectal syndrome for the symptom-complex seen in women who present 
the combination of esthioméne (vulval elephantiasis) with rectal 
stricture. In 1980 the same investigator reported upon twenty-three 
cases, in all of which the intradermal test was positive. Since then, 
results have been confirmed by French workers. W. Frei (1982) 
reported that 80 per cent. of cases presenting the genito-ano-rectal 
syndrome have given positive intradermal tests. Bensaude and 
Lambling in Paris (1981) found 86.6 per cent. of strictures and 92.5 
per cent. of proctitis cases to be Frei-positive. They recorded twenty- 
one cases of anal stricture in women ; in twelve of the fourteen cages 
manifesting no other lesion, Frei’s intradermal test was positive. In 
the United States, H. P. de Wolf and J. V. Van Cleve found, among 
1,010 cases subjected to the intradermal test, fifty-eight positive 
reactions, of which fifty-five were cases of lymphogranuloma and 
three had ano-rectal disease. 

The sexual incidence of rectal strictures has been remarked upon 
by nearly every observer ; it is very much more frequent in the female 
than the male, the proportions being about six to one. In India, 
however, the proportions appear to be reversed. Rajam, in a review 
of 188 cases in Madras, reports rectal strictures in 18 male and 8 female 
patients. 

It is now generally recognized from the work of Bensaude and 
Lambling and of Ravaut, Levaditi, Lambling and Cachera, that the 
frequency of rectal stricture in Berlin and Paris is due to homosexuality, 
and the primary lesion is probably in the vicinity of the anus. 

The position of the stricture has been noted by many surgeons. 
Perret, in fifty-six cases, gives its situation as follows: At the anus, in 
four; less than 6 cm. above the anus, in thirty-two; between 6 and 
9 cm. of anus, in fourteen ; in the colon, in six. R. Barthels and H. 
Biberstein believe that in the majority of cases the stricture lies from 
2 cm. to 6 cm. above the anus. The association of vulval and ano-recta 
lesions has been recognized by many workers. : 

The ulcers of the bowel vary in appearance according to their dura- 
tion. They can be distinguished from other rectal ulcers, on sigmoido- 
scopic examination, by the amount of fibrous tissue present, and also 
by the general history of the case. 

The course of the disease from the initial lesion of lymphogranuloma. 
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virus to the production of the genito-ano-rectal syndrome appears to be 
as follows :— 


In the female, if the initial sore occurs in the upper two-thirds of 
the vulva, the virus will, in a great proportion of cases, pass to the 
inguinal glands and, as in the male, an inguinal bubo will result. TE, 
on the other hand, the lesion is situated towards the posterior part of 
the vulva or in the vagina, then the infection will pass to the intra- 
pelvic glands and lymph plexuses which drain the lower part of the 
rectum, and a retrograde lymphangitis takes place. In the walls of 
the rectum the maximal incidence occurs between 2 and 6 cm. above the 
anus—that is, at the lower border of the ampulla just below its upper 
margin—at the situation where strictures are most common. 


T. R. Peyton, im his classification of rectal strictures due to this 
virus, finds that it at first produces proctitis, then, especially in women, 
is associated with esthioméne and anal stricture; later, annular and 
tubular rectal strictures ; and finally, rectal communicating strictures 
from ulceration between rectum, bladder, vagina, prostate and seminal 
vesicles. 

Rectal stricture due to the virus of lymphogranuloma must be 
rare, at least in England. From an analysis from 8,068 sigmoidoscopic 
examinations made during fifteen years, in the Hospital for Tropical 
Diseases, there were only two cases of rectal stricture giving a Frei- 
Hoffmann reaction. The particulars of these two cases are given below. 


The first was seen in 1934 in a man aged sixty who had a hard rectal 
stricture 3 cm. from the anus; below the stricture the surface was ulcer- 
ated and there were numerous fistule. The intradermal Frei-Hoffmann 
reaction performed with Findlay’s antigen was positive. It appears that 
twenty-two vears previously, in China, the patient had contracted lympho- 
granuloma inguinale, with suppurating buboes on both groins, of which the 
scars still remained. Three years afterwards, rectal ulceration with fistula- 
formation commenced and he passed blood and mucus with the feces. For 
seventeen years he had suffered severely from the effects of this rectal stricture. 
Both Wassermann and Kahn reactions were negative. Incision of the 
stricture with dilatation resulted in great improvement. 

The second case, in a male patient from South America, came under the 
care of N. H. Fairley in July, 1935. The patient gave a history of rectal 
trouble following climatic bubo and extending over a period of nine years, 
with fistula-formation and a muco-purulent discharge from the rectum. 
Although he had acquired syphilis many years previously, the Wassermann 
reaction both in the blood and cerebro-spinal fluid was negative. There 
was also a history of several attacks of gonorrhea including a gonorrheal 
proctitis. ‘In 1926 he had climatic bubo involving the glands of both groins, 
and at this time there was a sore inside the rectum fear the sphincter. The 
Frei-Hoffmann intradermal reaction was positive with mouse-strain antigen 
as well as with pus from buboes. 

Examination showed a constricted, firm and fibrosed anal canal and fibrotic 
proctitis. A hard craggy projection was found in the floor of the rectum 
9 om. from the anus. Histological examination of a small portion revealed 
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no carcinomatous changes. During instrumentation a copious discharge 
of fluid pus took place from a peri-anal sinus. 


The importance of the following case to British practitioners is 
self-evident. 


A fatal and extremely advanced and undiagnosed case was seen in July, 
1941, ina woman of forty-five. Undoubtedly the original infection had been 
contracted in England in 1920. Two years after marriage she began to suffer 
from rectal ulceration which was thought to be “ piles.”’ Since that time, 
for a period of eighteen years, constipation had been acute and pararectal 
fistulee had appeared. Gradually, signs of subacute obstruction became more 





Fig. 90.—Lymphogranuloma inguinale : stricture of the rectum 
with fistule and ano-genital elephantiasis. 
(After R. Bensaude and A. Lambling.) 
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and more apparent, necessitating an exploratory laparotomy during which 
the true diagnosis does not appear to have been appreciated. The stools 
from this stage onwards resembled those of ulcerative colitis, and severe 
anemia rapidly developed.. A typical ragged rectal stricture was demon- 
strated by digital examination ; there were numerous radiating discharging 
fistule in both buttocks and the Frei-Hoffmann reaction was positive. She 
died shortly afterwards from intestinal obstruction. 


Ocular complications have been described by J. A. Macnie (1941). 
These consist of uveitis and kerato-conjunctivitis. Sometimes the 
whole globe is covered with granulomata, and monkeys have been 
infected with extracts of this material. The Frei-Hoffmann reaction is 
positive. 

W. Curth and his associates (1940) have also isolated the lympho- 
granuloma virus from three cases of chronic granulomatous 
conjunctivitis with secondary pannus, by tissue culture and animal 
inoculation (mouse and monkey). The former method was found 
more practicable. Treatment with sulphamlamide was effective in 
stopping the active process. 

Diagnosis.—The symptoms produced by this syndrome are mostly 
those of rectal stricture with intermittent attacks of diarrhea. The 
clinical diagnosis is made in the first place by digital examination of 
the rectum. A hard fibrous and annular rectal stricture certainly 
suggests this condition. Sometimes the indurated mucous membrane 
imparts a nodular, warty sensation to the examining finger. (Fig. 90.) 

The diagnosis is confirmed by the intracuti-reaction (ntradermal 
test) which is now known as the Frei-Hoffmann reaction. The antigen 
is prepared from the diseased gland tissue, or from pus from the buboes. 
Pus is withdrawn from a gland which has undergone softening but not 
fistulation, and is mixed with physiological saline in a sterile tube in 
the proportion of one part to five. Thus prepared, it is heated to 
60° C. for two hours over a water bath, and the following day to 60° C. 
for one hour. The antigen is preserved at a low temperature un- 
exposed to light. Tests must be repeated every three months and 
should give negative reactions in the skin of normal and control patients. 

Other sources of antigen consist of emulsified glands and, more 
recently, of similarly prepared mouse brains infected with this virus. 
Some doubt exists on the score of pseudo-reactions caused by normal 
brain tissue. Better results have been obtained by 8. HE. Sulkin (1941) 
and collaborators by employing Lygranum, prepared directly from 
virus on egg yolk-sac embryo. W. Frei (1989) has drawn up minute 
instructions for the preservation of the antigen; it must be protected 
from light and kept on ice at the lowest possible ten.perature—the 
colder it is, the longer the vaccine retains its efficacy. The test 
itself is carried out on the same lines as the Dick sepsitization 
test, 0.1 c.c. of the antigen being administered intracutaneously in the 
forearm, where it causes a wheal 9 to 10 mm. in diameter. A positive 
result usually appears between twenty-four and forty-eight hours after 


514 DYSENTERIC DISORDERS 


8 
the injection in the form of a circle of infiltration 1} to 8 inches in 
diameter. (Fig. 91.) German writers have noted an infiltrated hard 
mass which may persist for a few days. The Wassermann and Kahn 
reactions are negative in the uncomplicated disease. 

A. E. Taussig and M. Somogyi (1940) assert that hyperglobinemia 
is constantly present in the serum of lymphogranuloma and that this 
test 18 of service in differentiation from granuloma venereum. C. M. 
McKee, G. Rake and M. F. Shaffer have devised a complement- 





Fig. 91.—Lymphogranuloma inguinale : illustrating Dmelcos negative reaction and 
two positive Frei-Hoffmann intradermal reactions. 
(After R. Bensaude and A. Lambling ) 


fixation test using Lygranuwm (M.L.) as antigen. In this case the 
preparation was made from the triturated lungs of infected mice. 
H. M. Robinson (1940) emphasizes the necessity of controlling this 
test with the parallel inoculation for chancroid (Dmelcos vaccine), 
which is now known as the Ito-Reenstierna test. 

Treatment.—Treatment of rectal stricture due to this virus is a 
difficult matter. Palliative measures consist in dilating the stricture 
by graduated bougies and injecting antiseptic solutions to cure the 
ulceration. 

Operative treatment depends upon the type of stricture present. 
Lockhart-Mummery gives the following alternatives: internal 
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proctotomy ; complete proctotomy ; excision of the stricture or of the 
rectum; and colostomy. 

Diathermic dilatation.—According to Bensaude and Lambling, 
diathermic dilatation appears to be the best form of treatment for the 
stricture. It is superior to simple dilatation with the metal bougie or 
rubber catheter. A treatment of about twenty minutes every two or 
three days, for ten or twelve applications, is recommended. 

Treatment of the bubonic stage (climatic bubo).—In the lymphogranu- 
lomatous stage, the inguinal glands, when they are inflamed but discrete, 
ean be excised, the spread of further mischief being thus prevented. 
This has been performed by A. H. McIndoe, with conspicuous success. 
But the surgical laying open of suppurating glands or sinuses is contra- 
indicated, because usually the gland tissue becomes secondarily infected 
and a permanent lymphatic smus may ensue. During the acute stage, 
treatment should consist of rest and the application of soothing dressings. 

Protein-shock therapy (non-specific protein shock), by intravenous 
injections of killed typhoid-paratyphoid vaccines, commencing with 
50 million and increasing gradually to 200 or even 800 million, is often 
followed by the subsidence of inflammation. Generally two or three 
reactions are required before the buboes dry‘up. 

Medicinal treatment.—In the chronic stages applications of mercury 
ointment promote healing. Intravenous injections of tartar emetic 
(sodium antimony tartrate) have been much employed; eight to 
fifteen injections of 5-10 c.c. of a 1-per-cent. solution are required. 
The pentavalent compounds of antimony (stibosan and neostibosan) in 
recognized doses have also been employed with apparent success. 

In recent years sulphonamides, especially sulphapyridine, have been 
found specific for the virus of lymphogranuloma. Full doses of 4-6 
grm. are necessary in courses of five days’ duration. They have been 
employed also as an adjunct to surgical measures in the rectal form and 
are useful in healing up rectal ulceration. 

F.O. MacCallum and G. M. Findlay have shown that in experi- 
mentally infected mice sulphonamides are of definite value. 

In man, R. Montel (1988), in Indo China, has found the French 
preparation ‘“‘ rubiazol”’ curative if given in courses over a prolonged 
period. K. V. Earle in Trinidad has reported that sulphapyridine 
(M. and B. 698) is beneficial in doses of 1.5 grm. daily. C. B. Kennedy, 
J. K. Howles, G. Smullen and M. E. Kopfler report favourable results 
with neoprontosil: average total dosage, 98 grm. and duration of 
treatment, 84 days. R. O. Stein (1940) in 85 cases (82 acute and 8 
chronic) found that rapidity of disappearance of lesions corresponded 
with concentration of sulphapyridine in the blood. Raising the level 
from 4-6 mgm. per cent. to an average of 10-16 mgm. reduced the 
average time for subsidence of the bubo from 2.6 to 1.3 weeks, but it 
was found advisable to continue treatment for one week beyond the 
period of subsidence. In the majority of cases the Frei-Hoffmann 


reaction became negative. 
88 
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CHRONIC CICATRIZING ENTERITIS 


Synonyms.—Regional Deitis ; Crohn’s Disease. 

This, rare disease is included in this work in order to draw more 
general attention to the condition and to emphasize the possible 
necessity of differentiating it from other forms of diarrhoea and dysentery. 

Regional ileitis manifests itself mainly in the terminal portions of the 
ileum, but it is possible that inflammatory ulcerative and granulomatous 
patches in the jejunum, ileo-cwcal region, and circumscribed areas of 
the colon are of the same nature. 


History.—The importance of benign, non-specific granulomata 
affecting the small intestine was first brought out by Crohn, Ginzburg, 
and Oppenheimer in 1982. On this localized granuloma the name of 
regional ileitis was bestowed, although in America it has since become 
more generally known as Crohn’s disease. Later, in 1984, Crohn en- 
larged his concept of regional ileitis to include widespread involvement 
of the small intestine. 

Almost all the recorded cases of this condition are to be found in 
American literature; only a few instances have been found in Great 
Britain. In 1988 Molesworth reported a single case with stenosis of 
the ileo-cecal valve, and in 1984 Jackman described two cases as 
localized hypertrophic enteritis. In 1985 Dickson Wright exhibited 
two more at the Medical Society of London. In 1986 Barbour and 
Stokes gave an excellent synopsis of regional ileitis, together with 
a completely worked-out account of an autopsy on a mental patient. 
This patient had also been investigated by the author at one stage of his 
illness. P. W. Brown, J. A. Bargen, and H. M. Weber (1984) have 
given a very complete account of Crohn’s disease, based upon eighteen 
patients in whom the diagnosis was established in seventeen instances 
at operation, and in one by radiographic examination. The disease is 
apparently more common in males; in Crohn’s original series, there 
were more than twice as many males as females. The age period 18 
noteworthy. Crohn originally described the condition as chiefly 
affecting young adolescents, but cases have since been reported involving 
all ages. The age of the case reported by R. F. Barbour and A. B. 
Stokes was sixty-three. 


fEtiology.—The ileum, the jejunum, and small portions of the 
cecum may be involved. It is now recognized‘that the large intestine 
is also quite commonly affected: T. G. James describes a case in 
which the large bowel, from the distal part of the transverse to the 
pelvic colon, was implicated. The descriptions of regional ileitis by 
surgeons who have performed exploratory operations are all strikingly 
similar. There is an inflammatory process, sharply localized in area, 
involving all layers of the intestinal wall and associated with hyper- 
trophy, the whole mass simulating in rigidity and appearance a stiff 
rubber tube. Naturally, this fibrotic thickening has been suspected of 
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being tuberculous in origin, but no subserous tubercles have ever been 
observed. 

That the disease is progressive is shown by the fact that in some 
patients who have undergone resection of the ileo-cecal portion of the 
intestinal tract, the disease has spread into the proximal portion 
of the ileum. No light has so far been shed upon the nature of the virus 
which may give rise to this chronic inflammation. Likely and Lisa 
(1939) have suggested that it may be allied to that of lymphogranuloma 





(Crohn’s disease), showing fibrosis, mainly of the submucosa, and giant 
cells with included crystalline bodies. The circular muscular coat is 
also affected. (Author’s case.) 


inguinale. They found at autopsy multiple granulomata of the ileum 
in @ negress with the genito-ano-rectal syndrome. 

Pathology.—The pathological condition consists of a fibroblastic 
reaction with an infiltration of polymorphonuclear leucocytes, and 
round or plasma cells. The mucous membrane of the parts affected is 
ulcerated and the submucosa much thickened by celluler infiltration. 
A striking feature is the presence of giant cells of the foreign-body type 
in the plane between the longitudinal and circular muscular coats in 
close relationship to the ganglion cells of Auerbach’s plexus; these 
cells contain hard crystalline bodies of variable shape and size. (Fig. 92.) 
Everywhere the reaction is attended by great thickening of the bowel 
walls, with encroachment on the lumen. 
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Every effort which has been made by different investigators to 
demonstrate tubercle bacilli (mainly by the injection of material into 
guinea-pigs) has signally failed. G. Hadfield (1989) has given the best 
description which has yet appeared of the histology. The earliest and 
possibly specific histological lesion is lymphadenoid hyperplasia, with 
the formation of giant cell systems, which are also present in the 
regional mesenteric glands. Viewed as a whole, the histological picture 
cannot be distinguished from that of tuberculosis. Ulceration and 
fistule are secondary to the primary lesion. 

Symptoms.—An almost constant complaint is pain which, when the 
disease is confined to the jejunum, is apparently localized to the um- 
bilicus ; when the cecum and ascending colon are involved, together 
with the ileum, the pain is in the upper portion of the abdomen. 
Diarrhoea is almost invariable, and the information so far obtained 
suggests that its presence or absence is in some way connected with the 
situation of the lesions and the extent of the pathological changes. 
Usually the stools are loose and watery without much urgency and 
without visible blood. Vomiting is an important symptom. Most of the 
patients have bouts of pyrexia and generally there is loss of weight. 
Intestinal fistule occurred twice in eighteen cases in Brown, Bargen 
and Weber’s series. There is usually a mild secondary anemia and a 
mild leucocytosis of 10,000. 

Crohn divided his cases into four clinical types, a classification which 
has since been accepted :-— 


1. Acute intra-abdominal disease with peritoneal irritation. 
2. Ulcerative enteritis. 

8. Chronic obstruction of the small intestine. 

4. Persistent intractable fistule in the right lower quadrant. 


In the first type appendicitis may be simulated ; in the second the 
patient complains of colic and diarrhcea and there is commonly a con- 
stant low-grade pyrexia. The type of case with peri-umbilical pain and 
with blood-and-mucus stools, three to five a day, as in the series recently 
deseribed by L. Barrington-Ward and R. KE. Norrish, closely simulates 
ulcerative colitis. In the third type, incomplete obstruction is encoun- 
tered, with violent cramps, borborygmi, and occasional attacks of 
vomiting and constipation. A palpable mass may be present and the 
obstruction may be complete. In the fourth type intractable fistule 
follow the operative drainage of a supposed appendicular abscess. 

Diagnosis.—The cicatrization does not, as a rule, give rise to any 

oss obstruction, so that, in the absence of a palpable mass, the clinical 
picture is quite indefinite; without radiography, diagnosis may be 
impossible. Sometimes, even, it 18 only after resection that tubercle 
and carcinoma can be excluded. 

The X-ray appearances of the inflammatory processes in the small 
, Intestine and in the large are practically the same. There is mural 
thickening with consequent stenosis, and stiffening and shortening of 
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the involved portion with destruction of the mucosa. A radiographic 
examination demands close scrutiny of each individual segment by 
observing the descending opaque meal. Careful investigation of the 
terminal portion of the ileum, after it has been distended as the opaque 
enema passes through the ileo-cwcal orifice, is also necessary. Kantor 
says that in the extreme narrowing of the terminal ileum the “ string 
sign” is produced. A. W. Galambos and W. Mittelnan, J. L. Kantor, 
H. M. Weber, and others all believe the X-ray appearances to be typical 
and diagnostic when the terminal ileum 1s involved. Sigmoidoscopy 
is usually of little avail in arriving at a diagnosis. 

The differential diagnosis has to be made from malignant disease, 
diverticulitis, hyperplastic tuberculosis, lymphadenoma, actinomy- 
cosis, and syphilis; the localized inflammatory masses must be dis- 
tinguished from chronic appendicitis, Meckel’s diverticulum, chronic 
intussusception, and twisted ovarian cyst. Cases with diarrhoea have to 
be differentiated from the various types of colitis, especially ulcerative 
colitis, and dysentery. 

Treatment.—The treatment of Crohn’s disease is generally admitted 
to be a surgical problem. The main possibilities are to short-circuit the 
lesion, to resect it, or to short-circuit it first and resect later. C. G. 
Mixter prefers resection but admits that the mortality is high. The 
disease cannot be treated with any degree of success by medical means. 

B. B. Crohn (1989) emphasizes once more the necessity of early 
recognition of the condition even before the appearance of characteristic 
radiological changes. §. IF. Marshall (1940) has made follow-up 
observations on 48 cases of regional ileitis over a period of seven years. 
Of these, 29 were operated on, with 2 deaths. Resection of individual 
loops of intestine was performed in 22 patients without a fatality. 
The two-stage method of resection is the operation of choice. Reeur- 
rences are probably associated with incomplete removal of the affected 
bowel, and for this reason wide excision of the affected loop 1s indicated. 

A. M. Snell (private communication) has made the interesting and 
pregnant observation that the sprue syndrome may supervene after 
removal of recurring cicatrizations of the jejunum and upper ileum. 


CHAPTER XXX 


DIVERTICULITIS, INTUSSUSCEPTION, HASMORRHOIDS, 
FOREIGN BODIES IN THE RECTUM 


DIVERTICULITIS AND DIVERTICULOSIS 


Ir is beyond the scope of the present work to describe in detail the 
large amount of research which has been devoted to this subject in 
recent years. The conditions will be dealt with only in so far as they 
enter into the differential diagnosis of dysenteriform diseases. 

Diverticulosis may be described as sacculation occurring throughout 
the lumen of the large intestine. This condition is usually unproductive 
of symptoms, save in a comparatively small number of cases in which 
inflammatory changes are taking place. Fecoliths which form in the 
diverticula may not be discharged into the lumen of the colon, but 
remain imprisoned, thereby causing inflammation or diverticulitis. 

Acquired diverticula may be single or multiple ; Cruveilhier is reported 
to have found 200 in a single colon. The individual diverticula differ in 
size even in the same segment of the bowel, and may vary from almost 
microscopical size to pouches 4 cm. in diameter, although the average 
is about 1 cm. E. I. Spriggs and O. A. Marxer (1927) reporting on a 
radiological study of 1,000 cases, found that diverticula of the colon 
. were present in 10 per cent. From autopsy records of 1,925 cases 
(1924-28), Rankin and Brown at the Mayo Clinic found diverticula in 
5.2 per cent. It is probably a fair estimate that the incidence of diverti- 
culosis in those over forty is about 5 per cent. and in only some 17 per 
cent. of these are symptoms of diverticulitis present. 

H. C. Edwards found that the youngest in his series of cases was 
thirty-two ; on the average, symptoms appear to arise first at about 
fifty years of age. The influence of sex is only very slight ; in the series 
recorded by Rankin and Brown 60 per cent. occurred in males. 

Diverticula are formed most commonly in the sigmoid colon, but 
they may be distributed throughout the large intestine, usually with 
increasing frequency from the right to the left side of the bowel. 

Etiology.—It is by no means clear whether the majority of diverti- 
cula are congenital or acquired, but the consensus of medical opinion 
is that diverticula of the large intestine are traction diverticula. It was 
originally suggested by Klebs that they were especially likely to occur 
at the mesenteric attachment through weakness at that particular 
point, but recent observers are by no means in agreement that this is 
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the true explanation. H. C. Edwards points out that the circumference 
of the intestine through which diverticula emerge is governed by two 
anatomical factors: the disposition of the longitudinal muscle-fibres 
and the mode of entry of the blood-vessels. The sites of election for 
the formation of diverticula are arranged-in two rows immediately to 
the mesenteric side of the two lateral muscular tenia. Each diverti- 
culum starts by the migration of a wedge-shaped process of mucous 
membrane through the circular muscle-fibres at the point of entry of a 
blood-vessel: Once the process has taken place, pressure exerted from 
within the bowel forces the wedge of mucous membrane further along 
the connective-tissue sheath of the blood-vessels, and eventually a 
flask-shaped diverticulum is formed. When this stage is reached, the 
circular muscle-fibres between the diverticula steadily contract, so 
that the pouches become progressively larger, and at the same time 
the lumen of the bowel becomes narrowed. From these considerations 
it seems impossible to escape the view that diverticula are due to forces 
arising within the bowel-wall itself. 

Pathology.—The processes which occur in the diverticula eventually 
produce inflammatory changes, so that perforation, stricture, and 
fistule result. In the great majority of cases, however, diverticulitis 
runs a chronic, uncomplicated course. It is generally acknowledged 
that pathological changes occur most frequently in the pelvic colon 
and rectum, probably because of the facal stasis which arises at these 
situations. It is pointed out that, at this level, the nature of the feces, 
which are firmer and more compact, tends to prevent the diverticula 
from becoming emptied of their contents ; on the other hand, the right 
side of the colon, which normally contains liquid feces, is far less likely 
to be subject to impaction. 

The local inflammatory changes commencing in the mucous mem- 
brane subsequently spread to the submucous coats and cause ulcera- 
tion; later they spread to the other coats of the bowel and to the 
mesentery, producing perisigmoiditis. The chronic thickening of the 
mesentery results from spread of the inflammatory process, and some- 
times may be due to perforation into the mesentery. Perforation of 
a diverticulum may produce a local abscess, or fistula ; rarely, however, 
does it bring about general peritonitis. It is not uncommon for a vesico- 
intestinal fistula to result after the formation of an intrapelvic abscess, 
or after the adhesion of the thickened sigmoid to the bladder. 

Symptomatology.—The most common symptom is some form of 
abdominal pain, which may consist of ill-defined subacute sensations 
of discomfort similar to those felt in chronic amebiasis. Usually the 
pain is situated in the left lower quadrant or lower abdomen, and it may 
be-accompanied by localized tenderness, muscular rigidity, nausea, 
vomiting and pyrexia. The exact situation of localized pain, when 
present, is probably dependent upon attachment to, or perforation of 
some other viscus. Diverticulitis with the accompanying pain, pyrexia 
and leucocytosis, closely resembles appendicitis, but 1s on the left side, 
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Photo Dr Bertram Shires 


Barium enema, showing stenosis and ulceration of the 

lower sigmoid and rectum in a case of diverticulitis pro- 

ducing dysenteric symptoms. The cecum had been removed 
eleven years previously for this condition. 
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Photo Dr G Mather Cordiner, 
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Barium enema of extreme case of diverticulosis of the 
transverse colon. (Dr N H Farley's case ) 
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RADIOGRAPH OF A TUMBLER IN THE 
RECTUM (ser fp 528) 
(li H L Griffiths case ) 


PLATE XXI 
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and it may be acute, subacute, or chronic. Constipation is usually 
a constant accompaniment, especially when tumefaction has taken 
place, and an actual lump can be felt. On the other hand, diarrhea 
alone may be present, being usually of a dysenteriform character and 
accompanied by tenesmus with passage of blood, pus, and mucus. 

In the author's series are three cases in which a diagnosis of dysentery 
had been made on the nature of the stools, which in one instance 
consisted for a time almost entirely of blood-stained mucus. The 
explanation of these cases seems to be that the diverticular mass is 
situated in the lower sigmoid and is the seat of a considerable degree 
of ulceration and suppuration. In some cases a continuous discharge 
of muco-pus takes place, suggesting the presence of an abscess which 
has ruptured into the lumen of the bowel. When ulceration of the bowel 
has taken place in conjunction with diverticulitis, then the resemblance 
to the dysenteric syndrome may be very close. 

The most striking case in the author’s series was the following :— 

In 1933 a professional man, aged sixty-four, had been passing blood in his 
motions for twenty years ; for two years they had periodically consisted of 
blood-stained mucus. On his return from a voyage to India the diarrhea 
became so marked (six to twelve stools a day) that he was thought to be 
suffering from amoebic dysentery. In 1924 a sausage-shaped mass which 
was believed to be a carcinoma was removed from the right iliac fossa and 
was found to be diverticulitis. Repeated microscopic examination of the 
feeces revealed no amcebe, nor could any dysenteric lesions be seen by sig- 
moidoscopy. The barium-enema (Plate XX) showed a constriction of the 
sigmoid at 25 cm. and a definite area of diverticulitis immediately above it. 
In April, 1934, he had a sudden illness, with rigors and pain over the liver, 
which had to be opened, when the cause was found to be a liver abscess 
(streptococcal). He made a good recovery, but eventually a left-sided 
colostomy had to be performed on account of intrapelvic suppuration. 

It was definitely proved that the whole illness was due to complications of 
diverticulitis ; no evidence of neoplasm was forthcoming. 


Tumefaction in the course of the sigmoid colon is a common finding 
and indicates inflammatory changes in the neighbourhood of segmental 
diverticulitis. (Table XVII.) According to Rankin and Brown, blood 
per rectum is also quite common in diverticulitis, and this has to be taken 
into account in making a differential diagnosis from carcinoma. 
Symptoms referable to the bladder often occur and usually betoken 
serious complications, diverticulitis being the most frequent cause of 
vesico-colic fistula. 

Complications.—Perforation of the large intestine is comparatively 
frequent, and J. A. Bargen and F. W. Cox found that it occurs more 
often in diverticulitis than in carcinoma. The formation of a localized 
intraperitoneal abscess is perhaps the most common complication. 
There appears to be no conclusive evidence that diverticulitis is apt 
to give rise to carcinoma. . 

Amobic infection may be grafted upun diverticulitis, and may then 
be responsible for some of the symptoms. This complication has been 
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noted twice in the author’s series. There is no evidence, however, 
that a previous dysenteric infection in any way predisposes to diverti- 
culosis. This point has been investigated in seventeen consecutive cases 
under the author’s care. 

Diagnosis.—The diagnosis of diverticulosis and diverticulitis is 
made chiefly by X-ray examination. In the early stages the X-ray 
appearances are those of extreme irritability of the colon. The signs 
are those of spasm and excessive motility, all degrees being visible. 
At first there is marked and irregular haustration. The actual 
diverticula are visualized as “‘ pinhead elevations ’’ and are usually seen 
in the sigmoid colon. Then there is the “‘ saw-edge’”’ appearance, and 
finally well-marked diverticula with wide mouths can be visualized 
after partial evacuation of the barium enema. (Plate XX.) Diverticula 
containing fecoliths give the appearance of grape-like projections from 
a broad stem, represented by the contracted and spastic bowel. 

Proctoscopic and sigmoidoscopic examinations are usually of little 
value, except when the lesion is extremely low. Sacculation of the 
mucosa is generally present. 

Treatment.—The treatment of diverticulitis is mainly medical ; 
only when complications are present should surgical interference be 
contemplated. In acute cases treatment should consist of rest in bed, a 
residue-free dietary, the application of ice to the lower abdomen, and 
rectal irrigation with normal saline or 2 per cent. sodium bicarbonate. 
When the acute condition has subsided, a bland diet should be insti- 
tuted, and some mineral-oil preparation, such as nujol or petrolagar, 
should be given in small doses (1-2 drachms three times daily). This 
is preferable to giving a large dose once a day, as is commonly practised. 

In a patient who presents symptoms of diverticulitis such a régime 
must be continued indefinitely. 


INTUSSUSCEPTION 


Intussusception is a surgical disorder, but it 1s nevertheless one of 
outstanding importance to the student of dysentery, on account 
of its tendency to occur in patients affected with one or other of the 
dysenteric disorders, especially bacillary dysentery. So frequently 
may this complication occur that it is a comparatively common surgical 
error to operate upon very acute cases of enteritis or bacillary dysentery 
in small children on the presumption that they are suffering from 
intussusception. On the other hand, intussusception may closely 
simulate bacillary dysentery. 

Acute intussusception occurs when one portion of the bowel becomes 
invaginated into an immediately adjacent portion ; almdst invariably 
it is the proximal which is invaginated into the distal. An intussuscep- 
tion consists of three parts: 1, the entering or internal tube; 2, the 
returning or middle tube; and, 3, the sheath or outer tube, the i- 
tussuscipiens. The inner and middle tubes together form the itussus- 
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ceptum ; the neck is the junction of the entering layer with the mass; and 
the part which advances is known as the apex. The mass which con- 
stitutes the main intussusception gathers solidity as it advances. 
Naturally, with increasing pressure, the blood supply of the inner layers 
of the intussusception tends to be cut off. Gangrene may, therefore, 
ensue. 

The following varieties of intussusception are recognized :— 


Tleo-ileal . ; : ; a: ; about 8 per cent. 
Tleo-colic (ileo-ileal which has passed through 

the ileo-cecal valve) ; ; : : 36 ogy 55 
Ileo-ceecal (with the ileo-csecal valve at the 

apex) . : ; ‘ F ‘ : AG 45 155 
Ceecal (invagination of the caput ceci) ; DO : ~ie hs 
Colo-colic (colon invaginated into colon) : SB 4s 


In a few cases, intussusception in children arises from irritation 
caused by a polyp, a submucous lipoma, or a Meckel’s diverticulum. 
In bacillary dysentery in children under ten years of age other infections 
of the intestinal tract, especially with Ascaris lumbricoides, may be a 
predisposing cause. 

Symptoms.— Intussusception accounts for the majority of cases of 
acute intestinal obstruction in children in the first two years of life. 
It usually occurs in a well-nourished healthy child. He is suddenly 
seized with severe abdominal pain, causing screaming and contraction 
of the legs. Periods of exacerbation are followed by great exhaustion 
and sweating. Screaming fits are followed by pallor. Vomiting is the 
usual accompaniment, and the vomit at first consists of gastric, later 
of intestinal contents. Constipation may be complete, but usually 
diarrhcea sets in, with blood and mucus in the stools. Indeed, the dis- 
charge of blood and mucus from the anus is so important that without 
its aid diagnosis is rarely achieved. Herein lies the great difficulty of 
making a diagnosis in children suffering from dysentery before the 
intussusception actually takes place. W. 8. Perrin and EH. C. Lindsay 
noted blood and mucus in 89 per cent. of the 400 cases they pass in 
review. The bleeding arises from venous congestion and, in addition, 
there is considerable sloughing of tissues. 

An elongated, sausage-shaped tumour can usually be palpated. Its 
situation naturally varies considerably ; usually it begins in the nght 
iliac fossa and advances along the course of the colon. Sometimes the 
intussuscepted bowel may even protrude from the anus. 

Diagnosis.—One of the chief difficulties in diagnosis is the differentia- 
tion from other forms of acute intestinal infection and of obstruction. 
In infants the question of its differentiation from acute appendicitis 
may arise. But the sudden onset, the extreme pain with accompanying 
prostration and the presence of a tumour, which may protrude from the 
anus, should determine the diagnosis. The passage of blood and mucus 
in the absence of feeces is characteristic, but microscopic examination 
of the exudate is of little avail as it closely resembles that of acute 
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bacillary dysentery (see p. 81). Only in chronic intussusception, 
which usually occurs in adults, is radioscopy by means of a barium 
enema of any direct diagnostic value. The need for differential 
diagnosis from Henoch’s purpura may occasionally arise. 
When other data are typical, the diagnosis should be made even in 
the absence of an abdominal mass, as delay in operation is fatal. 
Treatment.—The treatment of intussusception is surgical. 


HAMORRHOIDS 


Hemorrhoids are usually sufficiently distinctive to be recognized 
at sight, but there are many other conditions with which they may be 
associated. The almost constant association of piles with increased 
intra-abdominal tension, as in cirrhosis of the liver, is well known, and 
they also result from portal thrombosis due to porto-systemic anasto- 
mosis. They are, therefore, a frequent accompaniment of the dysenteric 
diseases ; the association of external and internal piles with chronic 
amcebic dysentery has already been referred to (p. 167). The following 
are some of the conditions from which hemorrhoids must be 
differentiated. 


Condition Means of Differentiation 

Per-anal condylomata . Positive Wassermann reaction, his- 
tory. 

Low rectal polypi ; Digital examination. 

Bilharzial adeno-papillomata Presence of bilharzia eggs in fereces. 

Ameebic ulceration ‘ E. histolytica, free forms, or cysts in 
feeces. 

Carcinoma of rectum ; Digital examination. 

Polyposis ; , : Digital examination. 

Granular rectitis . ‘ Proctoscopic examination, 

Rectal prolapse ; : Appearance of prolapse. 

Rectal stricture ; Digital examination. 

Anal tuberculosis. : Appearance of ulceration and bacter- 


iological examination of discharge. 





Their usually distinctive and characteristic appearance may be 
modified by thrombosis, ulceration, oedema, necrosis, and even gangrene. 

External hemorrhoids are due to distortion of the veins beneath the 
skin surrounding the anal margin. Recurrent inflammation leads to 
varicosities, causing a redundant condition of the skin and deformity. 
When thrombosed they appear as small bluish tumours beneath the 
skin and give rise to considerable pain. A thrombosed pile usually 
develops suddenly and gradually increases in size for several hours. 
Often there is no explanation for the sudden appearance of the clot, 
but it generally occurs when straining at stool. Physical exertion, 
such as running or riding, may bring on an attack. The accumulation 
of moisture round the anus may result in excoriation of the skin cover- 
ing the clot. 
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Skin tabs surrounding the anal. margin are the result of fibrosis 
following some acute inflammation, resulting in thrombosis. These 
tabs are composed of skin, with a central stroma of connective tissue. 

Internal hemorrhoids are varicose tributaries of the middle and 
superior hemorrhoidal veins, and are situated in the lower 8 or 4 cm. 
of the rectum. Tumours projecting through the anus are classified 
ae hemorrhoids if they are covered by mucous membrane 
only. 

Complications of internal hemorrhoids are. chiefly bleeding and 
prolapse. Sometimes excoriation of thrombosed piles occurs, with 
sloughing and ulceration. The amount of bleeding varies consider- 
ably in different cases. As a rule, bleeding occurs together with the 
passage of stool, and the blood oozes from the rectum at the end of the 
act. Hemorrhage may, however, be continuous and occur indepen- 
dently of defecation. Sometimes it may be so profuse as to threaten 
the patient’s life, or continuous bleeding from internal piles may 
bring about a severe macrocytic anemia, resembling Addisonian 
angmia in general appearance. The author has encountered two cases 
in which a diagnosis of pernicious anemia had originally been made, 
but where the source of the trouble was traced to bleeding internal piles. 

When the piles are ulcerated, there may be a discharge of blood- 
stained mucus, and it 1s these which may be mistaken for one or other 
of the many forms of dysentery. 

In making a diagnosis of internal piles a proctoscope should always 
be employed, as they may easily be missed by rectal palpation alone. 


FOREIGN BODIES IN THE RECTUM 


Foreign bodies accidentally swallowed may lacerate the mucosa 
of the rectum on being passed, and may in this manner give rise to 
dysenteric symptoms. Small bones of fish or chicken, for instance, are 
often passed by children, while adults frequently swallow pins and 
needles and sometimes screws and tacks held in the mouth. Artificial 
dentures are sometimes swallowed and may lodge in the rectum. Ina 
similar manner the stones of cherries and plums and the pips of grapes, 
oranges, melons, and other fruits may accumulate and obstruct it. 
Cases have been recorded in which the foreign bodies have 
been recovered several months or even several years after being 
swallowed. 

Foreign bodies introduced into the rectum.—Remarkable lists have been 
compiled of foreign bodies which have been introduced through the 
anus into the rectum either designedly or by accident. 

Such bodies have been introduced with the intention of relieving 
symptoms or curing rectal prolapse, hemorrhoids, etc. Insane persons 
often hide various objects, and thieves have been known to conceal 
gems, coins, keys, etc., in this situation. Lockhart-Mummery cites 
the case of a convict at Brest who introduced a’ box of carpenter’s 
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tools into his rectum. Death in great agony took place seven days 
later, and at post-mortem the box, measuring six inches by five 
and weighing twenty-two ounces, was found, containing several tools, 
- including a screwdriver and asaw. Portious of glass or actual tumblers 
have been introduced. E. A. Diggins recounts the recovery of a 
glass from the rectum of a marine engineer in San Francisco. Being 
conscious of certain symptoms in the rectum he touched something 
which felt like the rim of a tumbler and broke off part of the edge of 
the glass leaving a serrated margin. The tumbler was eventually 
removed in safety by filling it with plaster of Paris. 

The following case, in the Albert Dock Hospital in London, was 
treated by my colleague, H. HE. Griffiths, F.R.C.8., who has kindly 
permitted me to quote it. 


The patient was a boatswain of the P. & O. Line. On his return from 
Australia in 1930 he suffered from an acute attack of diarrhea, and during 
the night he used a tumbler half-full of brandy, into which he had inserted a 
raw potato, with the idea of checking the condition. Unfortunately the 
tumbler slipped out of his hand and disappeared into the rectum. He appar- 
ently made every effort to recover it without success, and for the succeeding 
five days, until the ship docked, he was completely obstructed. An X-ray 
(Plate X XI) was taken as soon as he had been admitted into hospital, and it 
was found that the tumbler was situated completely above the sphincters, 
which had contracted below it. Great swelling of the mucous membrane had 
taken place, so that it entered the lumen of the tumbler and the rim fitted into 
a sort of groove between the wall of the rectum and the invaginated mucous 
membrane. It was thus impossible to approach the actual rim of the tumbler. 
The abdomen was opened, and while an assistant exerted pressure upwards 
with a sponge-holder passed into the rectum, the foreign body was manipu- 
lated from above. Thus by pushing from below and pulling from above 
the norma] obstetrical process was reversed and the tumbler could be brought 
up as far as the lower sigmoid. The bowel was opened at this level and the 
tumbler extracted. The opening in the bowel was repaired by suturing it in 
layers, and, in order to give the sigmoid a chance of healing, a temporary 
colostomy was performed in the upper part of the pelvic colon. The patient 
made an uninterrupted recovery and after four weeks the colostomy was 
closed. A few weeks later he returned to his ship and has been at sea ever 
since. 
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THE INTESTINAL PROTOZOA 
ENTAMCEBA HISTOLYTICA (Schaudinn, 1903) 





Synonyms.— Ameba dysenterie” (Councilman and Lafleur, 1891). 
Entameba coli var. tetragena (Viereck, 1907). HEntameba hartmanni. 
(Prowazek, 1912). Hntameba dysenterie (Councilntan and _ Lafleur). 
Entameba dispar (Brumpt, 1925). 

Historical.—(See p. 22). Itis generally agreed that the amceba first seen 
by Lésch in 1875 and named by him “ Amoeba coli” corresponds to the 
generally accepted description of this species. Schaudinn (1903) was apparently 
the first observer clearly to appreciate the fact that two separate species of 
amosbe are found in the intestines of man, one pathogenic, and the other not ; 
the former is now known as Z£. histolytica, the latter as FP. coli. 

The fact that HE. histolytica is to be regarded as essentially a tissue parasite 
of man was clearly demonstrated by Kartilus in 1885 and 1886, and by Koch 
in 1887, That infection is brought about by the ingestion of encysted forms 
was first appreciated by Quincke and Roos in 1893, while from the observa- 
tions of Ujihara (1914), Penfold, Woodcock and Drew (1916), Chatton (1917), 
and Cutler (1919), it appeared that the secretions in the small intestine 
cause dissolution of the cyst-wall. 8. T. Darling (1913) seems to have shown 
conclusively that intestinal ferments are not essential, for he observed the 
development of amcebe in the cysts and their emergence in moist prepara- 
tions of feeces outside the human body. A. W. Sellards and M. Theiler (1924) 
showed that histolytica cysts hatch when injected intrarectally in kittens, and 
this finding was confirmed by C. A. Hoare in 1925. 

Habits.—It appears probable that F. histolytica, unlike other intestinal 
amcoebse, does not habitually feed on bacteria and other intestinal contents, 
but obtains its nourishment from the living cells and tissues of the intestinal 
wall. It is probably true that not all the amcebe (H. histolytica) in the in- 
testinal canal actually invade the tissues, but that quite a large proportion 
apply themselves to the mucous surface of the bowel and cause superficial 
erosion of the cells without actually burrowing in. In the motile, trophozoite, 
““ vegetative ’’ or tissue-invading stage, H. histolytica is a relatively large 
protozoon, usually from 20 » to 30 » in diameter ; even larger forms may occur, 
and smaller, or minuta, stages averaging 10 » to 12 » in diameter are often 
present. The cytoplasm of the H. hAtstolytica individual has a distinctive 
refractility which serves to differentiate it from other body-cells. There are 
undoubtedly strains or races which vary in size. Small or minuta forms are 
usually very active, do not contain red blood-corpuscles, and are found in 
diarrhosic fecal stools. E. Reichendw (1926) believes that the large type, or 
tissue-invading form, lives and feeds on the tissues only, appearing in the 
lumen of the bowel to encyst, and that the minuta really constitutes the 


precystic form. 
34 631 
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C. Dobell and M. W. Jepps (1918) consider that Z. histolytica is a collective: 
species composed of at least five races, which are distinguishable one from 
another and which develop on pure lines. They can be differentiated by the 
size of the cysts they produce. Thus cysts of E. histolytica may be found from 
5 » to 20 win diameter. There is no evidence that these different races have 
any peculiar geographical distribution. Moreover, they remain constant in 
character within the host, and two may co-exist. 

E. Brumpt (1926) put forward a suggestion, which has not been generally accepted, to 
account for the apparently varying degrees of pathogenicity of KE. histolytica. His explana- 
tion, previously offered by Shinamura, is that there exist specific differences between 
quadrinucleated ameebic cysts. There is, in his opinion, a non-pathogenic form of E. 
histolyteca which is indistinguishable save for its physiological characteristics. This species 
he proposed to call £. dispar. In 1928 he suggested that man may harbour three species 
of quadrinucleated cyst amoebe, FL. dispar, with cysts 10 to 11 yw in diameter, E. hartmanni, 
with cysts 5 wto 10m, and E. histolytica, The first two occur in carriers with normal stools 
and their pathogenicity. to kittens is extremely low. It is the presence of these species 
which explains the incidence of amoebiasis in temperate countries. 

J. F. Kessel (1923), in China, investigated the question of the relative virulence of strains 
of E. histolytica from carriers without symptoms and of strains from cases of amoebic 
dysentery. He was unable to confirm Brumpt’s Entameba dispar. 

The question of variations in virulence between different. strains of Entameba histolytica 
remains unsolved. There can be no doubt that in certain regions, especially in the tropics, 
infections with this parasite are more frequently followed by symptoms of amcebic dysentery 
than in temperate regions, but there is no evidence that this is necessarily due to differences 
in the virulence of the strains. Moreover, those people who suffer in the tropics from the 
most severe symptoms of amoebic dysentery usually rapidly improve if moved to a temper- 
ate region. The favourable effect of a colder climate is to be ascribed to an increased 
resistance to the infection. Most authorities are convinced that the occurrence of symp- 
toms in amosbiasis depends upon individual resistance to infection, rather than upon 
differences in virulence of different strains of J’. histolytica. 

In the fresh state, i.e., in freshly passed amoebic dysentery stools, especially 
when warm, the amcebe of H. histolytica are very active; they move, or 
rather flow across the miscroscope slide in a straight line, suggesting as 
C. Dobell has put it, a “ slug moving at express speed.”” At this stage the 
advancing portion of the body takes the form of a single clear pseudopodium, 
while the red blood-corpuscles which the organism has ingested roll and flow 
about in the endoplasm as in a mobile fluid. The forms and shapes which 
an active individual EH. histolytica may assume during progression may be 
extremely varied. The pseudopodia may alter in size and position very 
rapidly, being withdrawn from one situation while being extended at another. 
In culturegthese amcebe, as pointed out by J. G. Thomson and A. Robertson 
(1925), differ considerably from those found in the stools; the shape the 
organism assumes is ribbon-like, with a broad pseudopod extended, of the same 
breadth as the body, and it is probable that in these circumstances the 
motion is due to the movements of cytoplasm as a whole. 

In contradistinction to EH. histolytica, other amoebe have a tendency to 
remain in one place, performing amceboid movements without progressing 
materially in any direction. 

Morphology .—tThe ectoplasm of E. histolytica is normally sharply defined 
from the endoplasm and is perfectly clear, with a faint greenish transparency. 
The endoplasm, on the other hand, is finely granular and is usually colourless. 
Sometimes vacuoles, usually round in outline, are present in it ; these are true 
digestive vacuoles resulting from the ingestion and subsequent digestion of 
foodstuffs. Numerous and irregularly-shaped vacuoles are found in de- 
generated and dying amcebe, and_in such circumstances may be invaded by 


bacteria. 
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Active tissue-invading forms usually ingest red blood-corpuscles in large 
numbers and occasionally also other tissue-cells. The number of ingested red 
cells found on examination is usually about ten, but occasionally there may be 
as many as forty, in all stages of disintegration. They impart a characteristic 
appearance to the amceba and assist in differentiating it from other intestinal 
amosbee, which usually contain bacteria and other débris. (Fig. 93.) 

It may be stated categorically that any ameba found in a dysenteric stool 
and containing red blood-corpuscles is EH. histolytica. Sometimes, when the stools 


CVROMA TOD BCOlMES 





Fig. 93.— Hntameba histolytica. (x 2,500.) (After Dobell.) 


1, Active amoeboid form with ingested red blood-corpuscles, 2, Uninucleate cysts, 
3 LBmucleate cyst, 4, Quadrinucleate cyst, 5, Quadrmucleate cyst, small race, 
6 6 1n diameter 


do not contain blood and are diarrheic, the amcebex do not contain red blood- 
cells, but maintain the morphology characteristic of this species. However, 
even when the majority do not contain blood-cells, careful search will usually 
disclose one or two that do. 

Other amecebe, for instance, H. coli, may be present in the blood-and-mucus 
stools of bacillary dysentery, but they usually disappear as the disease pro- 
gresses. On the other hand, the cysts of HE. histolytica are seldom, if ever, 
found in a blood-and-mucus stool. Very soon, within two to six hours after 
the stool has been passed, according to the temperature, the amcebe assume 
abnormal shapes and die out, and this fact has in the past led to much con- 
fusion. The amosbse soon become less active, remaining in one position and 
sluggishly throwing out large clear pseudapodia, the endoplasm becomes filled 
with vacuoles, the body invaded with bacteria, the nucleus more prominent 
and finally the nucleus breaks up and the organism disintegrates. 
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The nucleus is so delicate that it is practically invisible in fresh and active 
forms, but when the organism is fixed and stained it presents a characteristic 
structure. The nuclear membrane is encrusted with uniform fine granules 
of chromatin and there is a small dot-like certtral karyosome. Between this 
karyosome and the nuclear membrane there is a clear area which is devoid 
of chromatic granules and which is marked by a lintn network with a radial 
arrangement. From details such as these the nucleus can be distinguished 
from that of Entameba coli. 

Multiplication takes place by binary fission, and normally occurs in the 
submucosa of the large intestine. According to C. A. Kofoid and O. Swezy 
(1925) there is a modified form of mitosis in which six chromosomes are formed, 
and it appears that the nuclear membrane persists during the process. Under 
certain conditions, however, the amcebs become progressively smaller with 
relatively larger nuclei; they then round up and become inactive—in the 
precystic stage. It was formerly thought that the occurrence of this stage was 
due to unfavourable external conditions, but it is now, apparently, regarded 
as a naturally recurring phenomenon in the life cycle, irrespective of 
environment. 


Cysts.—Cyst formation then takes place, the sole purpose of which, ac- 
cording to W. Yorke and A. R. D. Adams (1926), is the transmission of the 
parasite from one host to another. 

Before encystment all the food contained in the ameba is thrown out. 
A thin cyst-wall is formed, thinner and more transparent than that of Ent- 
ameba colt, and the nucleus remains about one-third of the diameter of the 
newly-formed cyst. They are then known as pre-cystic forms. 

In the interior of such cyst individuals, there are laid down in the cytoplasm 
one or two massive and deeply staining structures known as chromatoid bodies ; 
in E. histolytica they are dumbbell-like structures with rounded ends, thus 
differing from the acicular needles found, very occasionally, in cysts of H. colt. 
(Fig. 93, 2 and 3.) In some individuals there is a distinct glycogen-containing 
vacuole, but usually the glycogen is diffuse, or may even be absent ; the early 
cystic forms of EF. coli and Iodameba biitschlit, on the other hand, usually 
possesses well-marked glycogen vacuoles. 

In size, the cysts vary from 5yu to 20u in diameter, thus corresponding to 
the various small races of H. histolytica which have been described. In fresh 
preparation they are greenish and are especially refractile, so that they may 
easily be picked out, with a low power objective slightly out of focus, as 
minute diamond-like structures. On staining with Weigert’s iodine, the 
other distinguishing features appear, the thin, round cyst-wall, the four charac- 
teristic nuclei, and the large chromatin bars which gradually disappear as the 
cyste grow older. Sometimes the cysts contain numerous smaller chromatoid 
granules. (Plates XXII, 2-5, XXIII, 1-4.) 

In the fully-matured cyst the nucleus is single and corresponds to that seen 
in the “ free ’ individual, but soon it divides, the daughter nuclei separating 
and taking up positions at opposite poles. A further division then takes place, 
each nucleus dividing into two, so that the mature cyst contains four nuclei, 
situated in pairs at the opposite poles of the cyst. The final nuclei are con- 
siderably smaller than those of the free or trophozoite individual. Thomson 
and Robertaon have pointed out that frequently there is a curious local 
thickening of the layer of chromosome granules towards one pole of the 
nucleus, and that this eccentric thickening, since it does not occur in the 
nuclei of HZ. coli cysta, may be a useful diagnostic guide. 
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Yorke and Adams (1927) have shown, from clinical and experimental data, 
that the quadrinucleate cysts take six to cight hours to develop from the 
precystic stage in the gut, and that the whole cycle, from the precystic stage 
through the mature cyst to the excysted quadrinucleate amcebule, can be 
passed through in twelve hours. The author has noted that in the human 
body formation of cysts from precystic stages takes about sixteen hours, as 
observed in patients in the course of practice. In a recent instance the 
patient passed in the laboratory at 4 p.m. a stool containing numerous typical 
active precystic EH. histolytica, and at 8 a.m. on the following morning a fresh 
stool showed only typica] four-nuclear cysts. 


Propagation.—The cysts of E. histolytica leave the body in various 
stages of development ; seldom are more than 50-60 per cent. mature when 
first passed in the feces, but it has been observed by W. Yorke and A. R. D. 
Adams (1926) that immature cysts can complete their development outside 
the human body. It has been found, also, that these cysts, when kept moist 
and cool and when placed in clear water, may live for a number of weeks, but 
that they are destroyed rapidly by desiccation or by exposure to high 
temperatures. 

E. histolytica cysts begin to die fairly rapidly in feces kept at laboratory 
temperature (16-20° C.) for three or four days, and are usually all dead in ten 
days; the same results are obtained when they are kept at 0° C. in the ice- 
chest. Washed suspensions live longer, especially at freezing point, but even 
under those conditions, the majority do not live more than three weeks. The 
cysts can survive a temperature of 45° C. for thirty minutes, but are killed 
within five minutes at 50° C. (The author sent specimens to Drbohlav in 
Prague, and from these a kitten was infected successfully ten days later.) 

Resistance to chemicals.—Yorke and Adams have found that cysts are 
remarkably resistant to emetine and quinoxy] and relatively so to hydrochloric 
acid and chlorine. By employing the culture viability test, they ound that a 
1: 2,500 solution of bichloride of mercury killed cysts in thirty minutes ; 
a 1-per-cent. solution of carbolic or lysol was equally effective. Formalin, on 
the other hand, is a comparatively poor agent for their destruction. Perman- 
ganate of potash is even less effective. Extended observations by many 
workers, on the action of substances in water, show that the treatment of 
water with chlorine cannot be relied upon as a means of exterminating the 
cysts of EH. histolytica, because it takes practically a hundred times as much 
chlorine to kill them as is used in water sterilization, and when so treated it 
is not potable. 

The usually-accepted method of determining the vitality of cysts of 
E. histolytica has been that of W. A. Kuenen and N. H. Swellengrebel (1913) : 
dead cysts stain with weak watery-eosin solutions, but living cysts do not 
Yorke and Adams (1927), however, do not accept this method in toto, for they 
find that not all the cysts which fail to take up the eosin stain may be alive. 

The cysts hatch as a rule in the environment in which they are formed, but 
there seems to be some substance in normal feces which ishibits their excyst- 
ment, this being, as Yorke and Adams have pointed out, a natural provision 
to prevent them from hatching prematurely. They have, however, been found 
to excyst in both the small and large intestine of cats. 

It is a curious fact, and a subject for speculation, that cysts are not formed 
from active tissue-invading amcebe in a liver abscess, or in fact in any 
secondary amcebic metastatic formation in the human body, nor are they 
commonly formed in artificially-induced laboratory infections in dogs and 
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cats. It appears that the viability of cysts is dependent, not merely on the 
amount of available moisture, but also on the prevailing bacterial flora. 
Kuenen and Swellengrebel (1913) in carrying out a series of experiments, 
showed, for instance, that at a temperature of 27-30° C. cysts kept in water 
containing bacteria were no longer viable after nine days, but a proportion 
remained so for twenty-nine days at lower temperatures, when the bacterial 
flora was not excessive. W. C. Boeck (1921) showed, further, that cysts 
stored in distilled water and subjected to thorough washing could survive 
for 153 or even 21] days. 

It is only in the cystic stage that amosbe can survive outside the body, and 
it is only by cvsts that infection may be spread. Free forms appear to be 
unable to pass through the human stomach, although C. Dobell and P. P. 
Laidlaw (1926) found that motile amcebe could withstand 0.2 per cent. 
hydrochloric acid for thirty minutes. 

The amebule escapc from the cysts (Yorke and Adams) in a suitable medium 
at body temperature. The quadrinucleated encysted amceba produces a new 
generation of trophic forms by a complicated series of nuclear and cytoplasmic 
divisions. The final result is the production of eight uninucleate amcebule by 
each quadrinucleate amceba hatching from the cyst. These amcebule are 
young trophic amoeba and not gametes or conjugants. No sexual phenomena 
of any sort have been observed during the metacyclic stages, and the life 
history of E. histolytica, as visible in vitro, is wholly asexual. (C. Dobell, 1928.) 


Culture.—The knowledge that active free EZ. histolytica can successfully 
be cultivated outside the human body we owe to the work of Boeck and 
Drbohlav (1925). This was first performed on Locke egg-medium. Later, 
Yorke and Adams showed that cultures can readily be obtained by implant- 
ing on media such as modified serum medium. Sautet (1926) has shown that 
the addition of rice, or collar starch to the medium greatly assists the growth 
of the amcebe, which ingest the granules with avidity. 

In cultures of the cysts, the uninucleated and binucleated forms rapidly 
become quadrinucleated, and the nuclei tend to group together towards 
the centre. The chromatoid bodies form and finally disappear, and so 
does the glycogen. 

The process of excystation is preceded by the withdrawal of the proto- 
plasmic contents from the cyst-wall, and active pseudopodia-like movements are 
observed within the cyst.. Soon a bead of protoplasm is seen protruding from 
the cyst-wall and gradually enlarging, by a series of spasmodic movements, 
until all the contents emerge. The young arficeba then moves about trailing 
the empty cyst envelope behind it. At first the amcebe are hyaline, but they 
gradually become vacuolated with the ingestion of bacteria. In cultures made 
from cysts, large amcebe are very often found within ten to thirty hours; 
such forms may contain as many as thirty or forty nuclei. It is not yet 
known exactly how quadrinucleated amoebz become uninucleated trophozoites. 

The amceebe, if transferred to a fresh culture every day or two, may be 
subcultured indefinitely. In cultures they appear to feed on bacteria, although 
they do not apparently. do so in the intestines ; if blood-corpuscles are in- 
serted into the culture, they devour these also. C. Dobell (1931) has shown 
that some strains of HL. histolytica may on culture lose the power of ingesting 
red blood-corpuscles, while others may acquire it. It has been shown that, even 
after ninety-three subcultures, kittens can be infected with the cultural forms, 
and a condition may result resembling that produced by injection of material 
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from amosbic dysentery; in a few instances these animals have developed 
abscesses of the liver. Cyst-formation can even be produced and accurately 
controlled in culture tubes (Dobell). 

C. Dobell, in a Report of the Medical Research Council for 1931-32, states 
that the presence of certain bacteria is favourable to the growth of E. his- 
tolytica, while that of other organisms is harmful, so that special bacteria seem 
to haye a special relation to events in the life-cycle. The entameba is unable 
to form cysts in culture, unless this particular bacterial species is present, and 
they are unable to ‘“‘ hatch ”’ in sterile media or in the presence of dead bacteria. 
These circumstances may shed light on the conditions which cause Z. his- 
tolytica, when present in the lumen of the healthy human intestine, to 
assume a pathogenic réle in the tropics. 

Susceptibility of animals to E. histolytica infection.—F. Loésch (1875) first 
succeeded in infecting a dog with ZH. histolytica, but this is more easily per- 
formed in young cats, in which Hlava (1887) was apparently the first to 
produce infection. Kruse and Pasquale (1894) succeeded in infecting cats 
with amoebe obtained from liver-abscess pus. The disease is usually pro- 
duced by the injection of dysenteric stools per anum, this being the most 
reliable method. It has been shown that unless cysts are present animals 
cannot be infected by feeding by the mouth. 

Cat.—In the kitten the infection is usually very severe, so that the whole of 
the surface of the large intestine is infected with amcebe, commencing at 
the lower part of the large intestine, where changes in the mucosa are most 
marked. A. W. Sellards and L. Leiva (1923) have shown that it is at this 
point that natural stasis occurs. By ligaturing the large intestine of cats 
at various levels and inoculating material containing amcebe directly into 
the caecum, they demonstrated that the infection commences and is most 
marked just above the ligature. If the animal survives long enough definite 
ulcers occur, as in human beings, but usually death takes place from general 
necrosis of the mucosa. As these observers have shown, bacterial invasion ~ 
of the blood plays a decisive part. Heavily infected cats pass per anum a 
whitish fluid containing broken-down cells and enormous numbers of amcebe ; 
in the less acute stages the stools resemble those of amcebic dysentery in man. 
Recovery rarely takes place in cats, but when it occurs the infection entirely 
dies out, no carrier condition being produced, as in man. Secondary infec- 
tion of the liver may take place, leading to liver abscess. 


Guinea-pig.—Guinea-pigs have been infected by Baetger and Sellards 
(1914) and later by other workers, infection being brought about by injection 
per anum or by feeding with cysts per os. Curiously, dysenteric symptoms 
do not become manifest in these animals, but large tumours develop near 
the caecum and are found to consist of hyperplastic tissue containing ame@be. 

Monkey.—C. Dobell and A. Bishop (1929) have shown that the entamceba 
found in monkeys (Macacus sinicus and M. rhesus) is identical with 
E. histolytica and produces the same pathological effects in these animals as 
in man. Like man, also, the monkey is amenable to emetine and emetine- 
bismuth-iodide treatment. Dobell has also proved (1931) that it is possible 
to maintain both human and monkey strains indefinitely in these animals and 
also in cultures in vitro. 

Amobic dysentery and amoebic liver abscess may occur in animals in 
captivity as a natural infection. A. Eichhorn and B. Gallagher (1916) record 
a case of dysentery complicated by liver abscess in.an orang-utang in Manila. 
In an outbreak in America, spider monkeys (Ateles ater) were infected ; out 
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of the nine showing symptoms, only one recovered, and liver abscesses 
containing amcebx were found at autopsy in two. 

R. Hegner, C. M. Johnson, and R. M. Stabler (1932) have produced amcebic 
infections in American monkeys belonging to seven species, including the 
brown howler monkey, the red spider monkey, and the marmoset. They 
found in these animals tissue-dwelling amcebe in the tissues of the intestinal 
wall, and lumen-amebe, living in the lumen of the intestine, but not invading 
the bowel-wall. Injuries of the intestinal wall due to amcebx were observed in 
all the twelve infected monkeys examined post-mortem. It was found that 
infection produced by the injection of trophozoites per rectum was more severe 
and the lesions were more rapidlv produced than in oral administration of cysts. 

Dog.—E. C. Faust (1932) finds that in the dog the site of the lesions, their 
depth, and their histological structure are comparable with those found in 
man. The signs of amebic enteritis in the dog include acute fulminating 
dysentery, chronic enteritis, and convalescent carrier conditions, as well as 
temporary infections followed by apparent spontaneous recovery. Ameebic 
hepatitis has been observed in these animals and H. F. Harris (1901) recorded 
an ameebic liver abscess. 

Rat.—J. F. Kessel (1923) claimed that he infected rats with E. histolytica and 
that natural infection of these animals with the parasite may occur. The 
infection artificially produced is chronic and persists for months. The amcebe 
from experimental rats, as well as the naturally-occurring rat strain (2. 
histolytica murtina), can give rise to typical symptoms when injected into a 
kitten. S. F. Chiang (1925) succeeded in repeating this work and regards the 
rat as possible reservoir of the infection for man. 


ENTAMCEBA COLI (Grassi, 1879; Casagrand: and Barbagallo, 1895) 


Synonyms .—Ameba coli (Grassi, 1897). Hntameba williamsi (Prowazek, 
1911). Counctlmania lafleurt (Kofoid and Swezy, 1921). 

Entameba coli is of interest to the practical physician chiefly because of 
its close resemblance to KF. histolytica. It is necessary that this protozoon 
should be recognized in all its stages in order that it may be differentiated 
from the pathogenic ameeba. (Fig. 94.) 

E. coli lives in the lumen of the human large intestine ; it has never been 
found to invade the tissues. It feeds mostly on the bacteria in the bowel, 
on starch granules, and on yeasts, and it may even, on occasion, ingest other 
protozoa such as cysts of HL. histolytica, Giardia, and Isospora hominis. It 
does not, like H. histolytica, ingest red blood-corpuscles, although K. M. 
Lynch (1924) has shown that it can be induced to do so on artificial culture. 
The free forms vary in size from 10 » to 40 » in diameter; extremes in size 
are by no means so common as in E. histolytica, the majority measuring from 
15 » to 30 xn. 

There are two protoplasmic layers, as in H. histolytica, but the ectoplasm 
is not so evident and can only be made out when a pseudopod is extended. 
In ite movement £. coli is slow; it appears to protrude pseudopodia in all 
directions when ingesting food material, but it does not itself progress, re- 
maining fixed to one spot. 

The endoplasm has a close, coarse, granular appearance, and is usually 
vacuolated ; it may be very difficult, or almost impossible, to distinguish 
between it and degenerate trophozoites of H. histolytica. 

The nucleus is spherical and vesiculated and possesses an achromatinic 
nuclear membrane, usually thicker and more prominent than that of Z. 


_— 











a” natn, 
f a, 2) 
NS x > 
ae 
2 3 4 


—_—" 


NO 
Wa 
ty 





P H Manson Bahr del 


HUMAN INTESTINAL PROTOZOA (unstained) 


PLATE XXII 


PLATES XXII AND XXIII 


INTESTINAL PROTOZOA 


Row A. Hntameba histolytica. (Unstained.) 
l aopinddath etative form with ingested red blood- 
eapauakea: granular endoplasm and clear 
Scteglaatn: 
2.—Precystic form: Note large nucleus with central 


karyosome. 

3.—Immature cyst with two nuclei and contained 
chromatoid rods. 

+.—Mature cyst with four nuclei, vacuole and chroma- 
toid rods. 

5.—Uninucleated cyst of the minuta stage. 


Row A,. Entameba histolytica. (Stained Weigert’s 
Iodine.) 

1.—Precystic form. Note diffuse 
substance. 

2.—Immature cyst with two nuclei and chromidial rods. 

3.—Mature cyst with four nuclei, iodine vacuoles and 
chromidia] rods. 

4.—Quadrinucleated cyst of the minuta stage. 


iodine-staining 


Row B. Entameba cols. (Unstained.) 
1.—Active vegetative form with characteristic nucleus, 
blunt secgray a y and protoplasmic vacuoles 


with food material 
2.—Preoystic form with characteristic nucleus. 


3.—Immature stage with two nuclei and vacuole. 
4.—Mature cyst with eight nuclei. 


Row B,. Hntameba coli. (Stained Weigert’s Iodine.) 
1.—Active vegetative form with vacuoles and ingested 


food material. 
2.—Precystic form. 
3.—Immature cyst with two nuclei and vacuole. 


4.—Mature oyat with eight nuolei. 


Row C. Endolimax nana. (Unstained.) 
1.—Active vegetative form with one nucleus and 
many small vacuoles. 
2,.—Mature cyst with four nuclei. 


lodameba biitschlii. (Unstained.) 
.—Active vogetative form with one nucleus and large 


vaouole. 
4,—Mature cyst with one nucleus and large vacuole. 


(Continued overleaf.) 


PLATES XXII AND XXIII 


INTESTINAL PROTOZOA (Continued) 
Row C,. Endolimax nana. (Stained Weigert’s Iodine.) 


1.—Active vegetative form with one nucleus and 
protoplasmic granules. 

2.—Mature cyst with four characteristic nuclei and 
iodine-staining substance. 

Todamasba biitschlit. (Stained Weigert’s Iodine.) 

3.—Active vegetative form with one nucleus and 
iodine-staining vacuole. 

4,—-Mature oyst with one nucleus and 1odine-staining 
vacuole. 


Row D. Giardia intestinalis. (Unstained.) 
1.—Active form with sucking disc. 
2.—Active form (side view). 
3.—Cyst with two dividing nuclei. 
4.—Four nucleated cyst (end-on view). 


Row D,. Giardia intestinalis. (Stained Weigert’s 
Iodine.) 
1.—Active form with sucking disc. 
2.—Active form (side view), 
3.—Cyst with two dividing nuclei. 
4.—Four nucleated cyst (end-on view). 


Row E. Trichomonas hominis. (Unstained.) 
l.—Active form with undulating membrane an 
supporting rod. 
Chilomastiz mesnili. (Unstained.) 
2.—~Active form with peristome and _ ocontained 


flagellum. 
3.—Pear-shaped cyst of above. 
4, 5, 6 —Various forms of Blastocystis hominis. 


Row E,. Trichomonas hominis. (Stained Weigert’s 
Iodine.) 
1.—-Active form with undulating membrane and 
ingeated red blood corpuscles: the latter is an 
occasional occurrence, 
Chilomastiz meansli. (Stained Weigert’s 
Iodine.) 
2.—Degenerated form as it commonly appears when 
acted upon by iodine. 
3.—Pear-shaped cyst of above with nucleus and 


’ tomes. 
4, 5, 6.—Various forms of Blastocystis hominis. 
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histolytica. The nucleus is filled with a fluid through which a linin reticulum 
is spread. The chromatin of the nuclear membrane occurs in large masses and 
is more irregular than that of the E. histolytica nucleus. The karyosome is 
placed excentrically within the nucleus, and in stained preparations is 
surrounded by a clear space termed a halo. 

Multiplication in #. coli is by binary fission and this process appears to be 
initiated in the karyosome. The nucleus divides by a modified mitotic 
process into two daughter nuclei, each of which possesses the same characters 
as the parent nucleus. 

Propagation of #. coli is by means of resistant cysts. Before encystment 





Fig. 94.—Hntameba colt. ( x 2,500.) 
(After Dobell.) 


l. Oyst with erght nucler, 2, Active 
amorboid stage with ingested food 
material 


the vegetative amcbe become smaller and void any foodstuffs they may have 
ingested. They are now known as precystic amcebe, which are sluggish and 
round. Ina short time, by secreting a cyst-wall as a rule distinctly thicker 
than that of E. histolytica, they become cysts, which are usually larger than 
those of the pathogenic amesba. They vary in diameter from 10 p» to 30 p, 
but usually measure 15 » to 20 »; larger forms, however, may occur. The 
type of cyst most commonly found in the stools is one which contains eight 
nuclei. 

The newly-formed cyst contains a considerable amount of glycogen, 
acicular-shaped chromatoid bodies, and a nucleus which has the characters 
of the free form. This nucleus soon divides intaq two, then into four, and 
finally into eight ; very occasionally cysts are found which contain as many 
as sixteen. The contained glycogen can be demonstrated when stained 
with iodine solution; as a rule, the amount of this substance is greater than 
in E. histolytica, but it tends to disappear more rapidly. The chromatoid 
bodies are best seen in fresh, unstained specimens ; they are threadlike, with 
sharp-pointed acicular ends and, like the glycogen, they disappear rapidly 
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from the cysts. Occasionally vacuoles appear round the periphery of the 
cyst while the cytoplasm with contained nuclei occupies the centre. (Plates 
XXII, XXIII, B, 1-4.) 

E. cols can be cultivated, but with considerable difficulty, on the medium 
of Boeck and Drbohlav (1925). These workers, and also J. G. Thomson and 
A. Robertson, have managed to keep strains alive for a considerable period. 


ENDOLIMAX NANA (Wenyon and O’Connor, 1917; Brug, 1918) 

Synonyms .—Eniameba nana (Wenyon and O’Connor, 1917). Endolimax 
tntestinalts (Kuenen and Swellengrebel, 1917). 

This is one of the most common protozoa of the human intestinal canal, 
and is certainly non-pathogenic. It occurs in quite a large proportion of the 
normal human population, a percentage of 2.4 being found by J. R. Matthews 





Fig. 95.—Hndolimazx nana. (x 2,500.) 
; (After Dobeil.) 


1, Active ameeboid form ; 2, Quadrinucleate 
mature cyst. 


and A. M. Smith (1919) in English adult civilians, and 27.8 by Kofoid and 
Swezy (1920) in home service troops in the United States. Owing, doubtless, 
to its small size and delicate structure, a great many infections are missed. 
It is chiefly important in that it is likely to be mistaken for the small race of 
E. histolytica; this applies mainly to the small quadrinucleated cysts. 
(Plates XXII, XXIII, C, 1-2.) 

In its free state H. nana measures from 6 » to 12 » in diameter. It is 
usually seen to move sluggishly, but it is more active on a warm stage ; its 
movements are more like those of H. col: than those of EL. histolytica. The 
organism exists in the feces as a commensal, and ingests bacteria as well as 
other gut contents, which can be seen inside the numerous vacuoles. The 
nucleus is vesicular and spherical and is separated from the cytoplasm by a 
definite nuclear membrane. All the chromatin is collected into a large, 
irregularly-shaped karyosome which is usually eccentrically placed within 
the nucleus ; there is no peripheral or intermediate chromatin. (Fig. 95.) 

The free forms of H. nana are frequently parasitized by spherita,.an organ- 
ism composed of highly refractile round globules. 

Precystic forms, the cytoplasm of which is free from inclusions, form 
uninucleated cyste which are typically oval in outline and contain glycogen in 
varying quantities. No chromatoid bodies occur, but granules may be 
observed. When mature, the cyst contains four nuclei which are usually 
grouped together at one pole of the cyst. The nuclear characters are similar 
to those of the free forms, but they are smaller. Cysts vary from 8 p» to 10 u 
in length by about half that in breadth and are usually very numerous. 
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Endolimax nana has been cultured, with difficulty, on Boeck and Drbohlav 
egg medium by J. G. Thomson and A. Robertson (1925). 


IODAMEBA BUTSCHLII (Prowazek, 1912; Dobell, 1919) 


Synonym.—Jodameba wenyoni (Brumpt, 1921). 

This organism occurs as a harmléss coprozoic commensal in man, and closely 
allied organisms are found in the pig, and in monkeys. It is now known to 
be a comparatively common infection. Matthews and Smith found 0.4 per 
cent. in Army recruits and 0.18 per cent. in children under twelve in England, 
while Wenyon and O’Connor found 14 per cent. of the prisoners in Hadra 
prison, Alexandria, infected. C. Dobell (1919) found that J. butschlii is 
often associated in man with infections of EF. histolytica, E. coli, and E. nana. 





a GLYCOGEM 
| a MASS 
Fig. 96.—lodameba butschlii. (x 2,500.) (After Dobdell.) 
1, Active amceboid form with mgested micro-orgauisms ; 2, Mature cyst, ‘iodine evst,”” 


containing large glycogen mass. 


A remarkable feature of this infection in man is the immense number of cysts 
which are passed without the ascertainable presence of free forms. (Plates 
XXII, XXIII, C, 3-4.) 

The majority of the free forms measure between 9 u and 13 , in diameter, 
though Dobell states that individuals may attain 17 » to 20 yp, and others 
may be as small as 5». The movements are very sluggish, like those of 
E. coli. The cytoplasm of the free form is divisible into an ectoplasm and 
endoplasm, this being specially noticeable in the cultural forms which have 
been obtained. As a rule the cytoplasm contains numerous vacuoles 
and ingested bacteria. The nucleus is large and vesicular, and has all the 
nuclear chromatin collected together in a large karyosome. Surrounding 
this karyosome is a zone of lightly-staining granules and some filaments of 
linin. (Fig. 96.) 

The cysts of I. biitschlii, which measure 7 » to 17 yp, are easily recognized. 
They exhibit irregular, oval or spherical outlines; but when stained by 
Weigert’s iodine the glycogen, which is usually abundant, is defined as a 
brown mass, and the margins of the vacuole in which the glycogen is situated 
are clearly defined. This gives the cysts such a characteristic and striking 
appearance that before their true nature was realized they were known as 
“iodine cysts’’; when the cysts are fully mature the glycogen tends to 
disappear. 

Most cysts contain only one nucleus, though cysts with two nuclei are not 
uncommon in some infections. In this amceba there is apparently no definite 
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precystic stage, or at any rate a reduction in the size of the organism does 
not occur. All foodstuffs are removed from the cytoplasm, which now 
becomes clear, transparent, and finely granular in appearance. The cyst-wall 
is secreted and soon glycogen appears to be produced. 


DIENTAMC:BA FRAGILIS (Jepps and Dobell, 1918) 


Synonym .—Histomonas fragilis. 

This ameeba is seldom found in feces and is by far the least frequent of 
all the human intestinal amoebe. The reason advanced for its apparent 
scarcity is that it is highly susceptible to small variations in temperature and, 
directly the feces become chilled on passing out from the body, becomes 
spherical and motionless, thus escaping detection. 

D. fragilis is comparatively small in size, from 3 » to 12 uw in diameter. 
The cytoplasm is sharply differentiated into ectoplasm and granular 
endoplasm. (Fig. 97.) The pseudopodia are active and tend to be conical in 
outline, are in fact leaf-like (Dobell), and they may give rise to secondarv 
smaller pseudopodia. The endoplasm is finely granular, and may be 
vacuolated and contain bacteria and ingested food material. The majority 





Fig. 97.—Dientamebde fragilis, uninucleate and binucleate forms. 
(x 2,500.) (After Dobell.) 


of the free forms are binucleate and have the nuclei situated near to one 
another. It is thought probable that these binucleate amcebe are the mature 
individuals which on division give rise to uninucleate forms. The nucleus is 
a fine structure and has an achromatinic nuclear membrane. The nuclear 
chromatin is arranged in a ring of granules, four, five, or six in number, 
midway between the central point of the nucleus and the nuclear membrane. 
So far no workers have described encysted forms. 

From his intimate studies of E. fragilis in monkeys, C. Dobell (1940) has 
now modified his viewe on its morphology. As seen in culture, the forms 
possess two nuclei connected by a thread (centrodesmose) resembling the 
flagellate Histomonas meleagridis, the cause of ‘‘ blackhead ” in turkeys. 
This normally lives as a flagellate in the cecum, but can invade the liver, 
where it assumes the flagellate amceboid form. 

J. G. Thomson and A. Robertson have found that this organism can be 
cultivated on the egg-medium of Boeck and Drbohlav, but that it is rapidly 
overgrown by the yeast-like Blastocystis. 


GIARDIA INTESTINALIS (Lambl, 1858; Alexeieff, 1914) 


Synonyms.—Lamblia intestinalis (Lambl, Blanchard, 1855). Giardia 
lamblia (Stiles, 1915). 

The members of the genus Gtardia are characterized by having a body 
which resembles a pear split longitudinally. The dorsal surface is convex, 
while the ventral surface is flat, and the body ends in a posterior tapering 
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tail which 1s a flexible structure that can be turned up over the convex dorsal 
surface The remainder of the body 1s ngid On the ventral surface there 
18 a sucking disc, almost circular in outline save for a postenor onentation, 
which 1s provided with a raised edge By means of this disc the flagellate 
1s able to rest attached to the surface epithelium of the bowel. It has four 
pairs of flagella, symmetrically arranged, and two nuclei, one lying on each 


C 





Fig. 98.—The flagellates of the human intestine. (x 2,000.) 
(After Wenyon, by permission ) 


A C, Grardia intestinalis, free and encysted forms, D-1, (hilomaster meantlt, free and 
encysted forms, (r-I, Ambadomonas intestinalis, free and eacysted forms, J-L, 
Tricercomonas intestinalis free and encoysted forms, M-O, 7richomonas hominis, forms 
with three, four and five flagella 


side of the middle hne of the body When swimming, the active form sways 
from side to bide, like a flat fish passing through a hquid medium The 
internal structure 1s somewhat complicated (Fig. 98, A~-C.) 

Reproduction takes place by binary fission and 1s usually accomplished 
within an ovoid which first forms round the anterior end of the body and, 
expanding backwards, gradually encloses the tail, which 1s finally retracted 
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within the cyst-wall. In a recently encysted Giardia both the flagella and 
the tail may be seen moving within the cyst. The parasite divides inside the 
cyst so that eventually two separate individuals, with two sets of nuclei and 
accompanying organs, lie inside ; therefore on superficial examination it may 
be mistaken for a four-nucleated cyst. (Plates XXII and XXIII, D, 1-4.) 

The cysts of Gtardta persist in the stools for years, the numbers varying 
considerably from time to time. Cases have been observed by the author 
in which cysts have persisted continuously for seven years. 

The human species, Giardia intestinalis, is a common intestinal parasite of 
man and has a world-wide distribution. As it lives in the upper part of the 
small intestine, its habits differ considerably from those of the other intestinal 
protozoa which inhabit the large bowel. 

During the last seventeen years many observers have found large numbers 
of these flagellates in the duodenal juices removed by means of the duodenal 
tube, and it has also been seen in the bile obtained at operation by duodeno- 
biliary drainage, but there appears to be no evidence that it can live for 
any length of time in the gall-bladder. Encysted forms are commonly 
seen in the stools of infected persons, but it is only in diarrhceic conditions 
that the free active forms occur. When occurring in stools, in the active 
form, they are often found in numbers in flakes of mucus, swaying about 
packed together, like minnows in a stream. The vegetative form is from 
9.25 » to 20.24 » in length (average 13.7 ») and in breadth from 5 p» to 
10.25 p (average 7.46 ). The cysts vary in length from 8 » to 14 p» (average 
10.7 ,) and in breadth from 6 y to 10 p (average 7.47 »). (Fig. 98,C.) It 
appears to be more common in the tropics than in temperate countries, but 
undoubtedly it is spread over the whole world. C. M. Wenyon and F. W. 
O’Connor in 1917 found that it was present in 4.1 to 16 per cent. of normal 
individuals in Egypt, while C. Dobell estimated that 18 to 27 per cent. of the 
artisan population of the British Isles harboured this flagellate. W.C. Boeck 
and C. W. Stiles (1923) found it in 48.1 per cent. of school children in America. 


TRICHOMONAS HOMINIS (Davaine, 1860) 


Synonyms.—Cercomonas hominis (Davaine, 1860). Trichomonas 
intestinalis (Leuckart, 1879). 

T. hominis inhabits the human intestine, where, probably, it is quite 
harmless. It is usually rounded or oval, but it can adopt a great variety 
of shapes. It measures 10 » to 15 p» in length by 7 » to 10 yp in breadth. 
(Plates XXII, XXIII, E, 1.) 

At the anterior end of the parasite there is a mass which stains deeply and 
is a congregation of blepharoplasts from which arise flagella, usually four in 
number. The nucleus, situated at the anterior end, is round and vesicular. 
There is also a thick strong lateral flagellum which, passing backwards from 
the blepharoplasts, serves as the outer margin of a wide undulating mem- 
brane. At the further end of the parasite it becomes free for a short distance. 
A small aperture near the anterior end represents the mouth, or cytostome. 
Within the body of the parasite, passing from the blepharoplast to the poster- 
ior end, is a short supporting skeletal structure, or axostyle which, in some : 
instances, appears to curve round the nucleus. The cytoplasm is vacuolated 
and may contain bacteria. As in other intestinal flagellates, the movements 
of 7’. hominis are most characteristic. The four anterior flagella usually 
work together in a wide sweeping fashion so that the parasite progresses 
forward in a spasmodic manner. (Fig. 98, M—O.) 
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According to the number of free flagella (three, four or five), three varieties 
of Trichomonas have been described. 

Multiplication takes place by binary fission, but no cysts of this organism 
are known. Cultivation can easily be effected on Boeck and _Drbohlav’s 
Locke egg-medium. 


CHILOMASTIX MESNILI (Wenyon, Alexeieff, 1910) 


Synonym .—Tetramitus mesnili (Wenyon, Alexeieff, 1910). 

Ch. mesnili is a pear-shaped organism measuring 10 yu to 15 yp, with a blunt, 
rounded anterior and a tapering posterior extremity, the latter being pro- 
longed, usually, into a tail or caudal process. At the anterior end there is a 
groove which passes down the body for one-third or half its length before 
opening into the cytoplasm. This constitutes its mouth, or cytostomal cleft, 
in which is placed a flagellum which moves rhythmically and creates a current 
along the grooves which wafts food particles to the opening of the mouth 
proper. This food material consists of cocci and bacilli which are engulfed 
along with fluid. The nucleus is placed close to the anterior margin of the 
body and on its outer aspect, at the most anterior part, is a blepharoplast from 
which the three anterior flagella arise. The movements consist of forward 
progression accompanied by a rotation of the body on its own axis. On 
each side of the mouth is a stiff and fine fibril which acts as a support. (Plates 
XXII, XXIII, E, 2, 3.) 

Multiplication is by binary fission in the long axis of the parasite, which 
produces characteristic, lemon-shaped cysts, measuring 7 » to 9 p» in length. 
The mature cyst contains a single nucleus of much the same appearance as 
that of the trophozoite. (Fig. 98, D-F.) 


TRICERCOMONAS INTESTINALIS (Wenyon and O’Connor, 1917) 


Synonym ..—Enteromonas hominis (Fonseca, 1915). 

This parasite was discovered by Wenyon and O’Connor in 1917 in Alex- 
andria, and it has since been frequently found, mostly in Malaya, as pointed 
out by J. G. Thomson and A. Robertson who, in 1925, succeeded in cultivating 
the organism on Locke egg-medium. 

T. intestinalis is a minute, very active flagellate, almost pyriform in shape, 
measuring 4 » to 10 » in length by 3 » to 6 win breadth. The anterior end 
is rounded, but the posterior is drawn out to a fine point. One side is con- 
vex; the other flattened and possibly grooved longitudinally. The nucleus 
is single and vesicular, measuring 1.5 » to 2 w in diameter, with a large 
centrally-placed karyosome. The blepharoplasts are situated near the nucleus ; 
in one of them three flagella of equal length arise and are directed forwards. 
The other blepharoplast is situated near the flattened side of the body and 
from this arises the fourth flagellum which runs to the posterior extremity of 
the body, ending as a terminal lash. When the movement is studied in living 
organisms the combined result of the flagellar lashings imparts a “ hovering ”’ 
effect. 

The cysts are small and closely simulate fungus spores. They are usually 
oval with a distinct cyst-wall, and included within them are certain rounded 
and highly refractile bodies which stain brown with iodine. (Fig. 98, J—L.) 


EMBADOMONAS INTESTINALIS (Wenyon and O’Connor, 1917) 


Synonym .—Waskia intestinalis (Wenyon and O’Connor, 1917). 
E. intestinalis was originally discovered by C. M. Wenyon and F. W. 
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O’Connor in Egypt in 1917 and has since been found to be widespread. It is 
a small flagellate, 54 in length by 3, in breadth, which, when fresh, is very 
active. It is pyriform in shape, with a blunt, rounded anterior end, and 
tapers to a point posteriorly. When viewed sideways it has been described as 
bird-like. It possesses two flagella ; one, directed anteriorly, is long and thin 
and is the chief means of propulsion, the other, projecting laterally from the 
cytostome, is much stouter. The combined action of these flagella produces a 
peculiar jerking movement of the body. The cytostome faces in a lateral 
direction, so that it aids the ingestion of bacteria. (Fig. 98, G—I.) 

The nucleus is spherical and vesicular, and possesses a distinct nuclear 
membrane and a large central karyosome. Two blepharoplasts, from which 
the flagella originate, are applied to the nuclear membrane. 

The cysts, which measure 4-9 yz: by 2-3 y, are minute pear-shaped bodies in 
which it is extremely difficult to detect any internal structure. 


BALANTIDIUM COLI (Malmsten, Stein, 1862) 


Synonym .—Paramecium coli (Malmsten, 1857). 


Balantidium coli is the shape of an egg or a pear, and measures 50-80 p in 
length by 50-70 ,» in width, being usually about one and a quarter times as 
long as broad. In exceptional cases, however, it may be 200 p» in length and 
90 win breadth. The anterior end is pointed, the posterior rounded or blunt. 
(Fig. 99.) At the anterior extremity, and situated somewhat obliquely, is a 
depression known as the peristome, which marks the ventral surface of the 
ciliate ; with constant movement this opening varies in shape, and it may 
appear a8 a longitudinal groove or slit. It is lined by numbers of cilia, and 
the whole body of the parasite is covered with these organs, arranged in 
longitudinal rows in grooves between the ectoplasmic regions. Individual 
cilia are 4-6 y in length, those in the neighbourhood of the cytostome or adoral 
zones measuring 8-12 p. 

A sausage-shaped macronucleus lies more or less transversely in the middle 
of the body, while close above it, in a slight depression, is situated the small 
micronucleus. There are two contractile vacuoles, one at the posterior end 
and the other near the centre of the body ; finally an anal aperture is present 
beneath which lies clear ectoplasm, the condition of the endoplasm varying 
with the stage of digestion. Reproduction takes place by transverse 
fission, after the division of the two nuclei. During this process the body 
becomes contracted and hour-glass shaped; the cytostome remains within 
the anterior wall, and a new mouth-cavity is formed. Multiplication m 
this manner has been observed to take place in the lumen of the bowel, and 
in the tissues where the parasite has penetrated the mucous membrane. 
Conjugating stages have been observed; according to Brumpt, the two 
ciliates become attached to one another by their peristomes and enclosed in a 
cyst, and it is supposed that in its formation fusion of the bodies of the two 
ciliates takes place. More frequently a single ciliate becomes encysted ; during 
this proceas it becomes nearly spherical, creating around itself a cyst-wall 
which consists of two distinct layers. This cyst appears to be a purely pro- 
tective structure, for no multiplication has been seen within it. Individual 
cysts measure from 50-60 yu in length and slightly less in breadth. They are 
voided in the feces and undoubtedly are instrumental in spreading infection. 

According to the majority of authors, these ciliates multiply most frequently 
in the cecum or appendix, in neutral or alkaline media. E. C. Nelson has 
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succeeded 1n infecting rate with balantidia from the chimpanzee, by introducing 
them directly into the stomach 

Cultsvation —Balantidium has been cultivated outside the body by H. P. 
Barret and N Yarbrough (1921) Employing as a medium a mixture of 





Fig. 99.—-Balantsdium cole (x 1,200.) (After Dobell, by permission of Medical 
Research Council, Report No 61) 


1, Living animal, N, meganucleus, » micronucleus ¢v1 anterior contractile vacuole, 
cv 2, posterior contractile vacuole, /? , food vacuole, mo mouth 
2, Encysted form, showing nuclei, posterior contractile vacuole, and remains of cilia 


inactivated human serum with 0 5 per cent of salt solution in the proportion 
of 1 in 16, they have been able to cultivate it by subinoculation for fifty-four 


days. 
BLASTOCYSTIS HOMINIS 


Blastocystys homunts (Plates XXII, XXIII, E, 2-6), a yeast hke orgamsm 
which may simulate the encysted stage of an amoeba, 1s very common 
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in the feces. It multiplies by gemmation and can be recognized on 
microscopic examination, especially in iodine preparations. It has an irregular 
oval or bilobed shape. There is a large central vacuole which does not stain 
with iodine, but there are prominent iodophilic granules in the periphery of the 
cell which give it a rough resemblance to a double-sided signet-ring. These 
organisms vary a good deal in size, from 2-15 » in diameter. They are found 
most commonly in dysenteric and sprue stools, but are of no pathological 
importance. 





Fig. 100.—Oocysts of coccidia found in human feces. (x 1,000.) 
(After Dobell.) 


1, Isospora hominis, undeveloped cyst, 2, lully-developed spores of same , 3, Eimeria 
clupearum, fully-developed oocyst and spores, 4, Limerta sardinie, fully-developed 


oocyst and spores. 


COCCIDIA 


The coccidia are intracellular protozoa which inhabit the cells of the 
intestinal canal and liver of vertebrates. Their life-history differs from that of 
the amcebe in that they exhibit an alternation of generations in which an 
asexual cycle, ‘‘ schizogony,” alternates with a sexual cycle, “ sporogony.” 
In the latter cycle a single zygote becomes encysted as an odcyst and even- 
tually produces a number of sporozoites which are included in masses in 
smaller cysts (sporocysts). The young parasites—or sporozoites—are 
liberated from a sporocyst in the intestinal tract; they then penetrate 
epithelial cells, and grow into large schizonts, characterized by a large vesicular 
nucleus and a karyosome. When full-grown the nucleus divides by repeated 
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fission till a number of daughter nuclei are produced. The schizont now 
divides into as many merozoites as there are nuclei. The cell then bursts and 
the merozoites are set free, enter other cells and develop either into schizonts 
again or into gametocytes. These later are sexually differentiated. 

Several instances are recorded of the finding in the human liver of odcysts of 
coccidia which resemble those of Himeria stiede of the rabbit, and odcysts of 
the different species of coccidia are occasionally found in human feces. When 
so found, coccidia of the genus Himeria pass unchanged through the intestinal 
canal; they are actually parasites of the roe of fish, e.g. herring or sprat, and 
are unaffected by the processes of digestion. Two species are known aa 
Eimeria clupearum (EF. wenyoni) and Eimeria sardine (EF. oxyspora) respec- 
tively. Attention is here drawn to them because they were for some time 
considered to be human parasites. (Fig. 100, 3, 4.) 

One species only is parasitic in man, though it is not seriously pathogenic. 


Isospora hominis (Railliet and Lucet, 1901). 

Synonym.—Isospora belli (Wenyon, 1923).* 

As mentioned on p. 266, over 150 cases of infection with this organism 
have now been described in man, most of them hailing from the eastern 
Mediterranean. The schizogonic cycle of development in the human intestine 
is not known. The odcysts are elongated and oval with tapering extremities, 
and vary in length from 18 to 33, and in breadth from 12.5 to 164. They have 
a clear and colourless odcyst wall. They are usually discharged in the feeces 
with the zygote in an unsegmented condition, but occasionally after seg- 
mentation into sporoblasts. In the feces outside the body the zygote seg- 
ments to form two ovoid sporoblasts which soon become enclosed in sporocysts, 
each containing four sporozoites. (Fig. 100, 1, 2.) 


*C. A. Hoare now considers I. hominis and I. belli distinct species; the former being 
probably a dog parasite, accidental in man, while the latter isa human species parasitic 
in the epithelium of the small intestine. 
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LABORATORY METHODS 
EXAMINATION OF FAICES 





General.—It cannot be over-emphasized that in examination of faces, 
whether for the presence of protozoa or of bacteria, the sooner the specimen 
is examined in the laboratory the more accurate and convincing will be the 
pathologist’s report. Indeed, whenever possible, the patient should pass a 
specimen into a suitable receptacle in the laboratory so that it may be 
examined while still warm. The patient is provided with a separate vessel 
for urination, to prevent contamination. The receptacle into which the stool 
is passed must be clean and free from disinfectants. From a bed case the stool 
should be sent to the laboratory as speedily as possible. 

Forwarding samples for examination.—If the patient resides in the town in 
which the laboratory is situated, a sample of stool, enclosed in a suitable 
container, may be sent by messenger. In England, stringent Post Office 
regulations govern the forwarding of pathological material by post. The 
familiar feeces tube—a glass tube into the cork of which a metal spoon is 
fixed—-must be enclosed in a wooden case and prevented from jolting by 
packing the top with cotton-wool. After suitable wrapping, the parcel is 
labelled “‘ Pathological Specimen,” “‘ Fragile,” “‘ With great care.’ The 
specimen should be posted late at night or in the early morning and should 
be examined immediately it reaches the laboratory. 

In the tropics, if the specimen has to come a long distance, it is sent by 
native runner. Various devices have been utilized for keeping the specimen 
‘‘ fresh,” and perhaps the best method for the detection of amcebe in a 
suspected case is to put the tube containing the sample into a Thermos flask 
filled with water at 36° C.; for possible bacillary dysentery, faeces may be 
emulsified with a double volume of 30 per cent. glycerin in 0.6 per cent. saline 
solution or, even better, with an equal volume of N /33 NaOH solution which, 
by rendering the medium alkaline, conserves vitality of the organisms for a 
Jonger period. 

Disposal of infected matertal.—For the disposal of feeces tubes after examina- 
tion of the contents, an enamel bucket provided with a lid is filled three- 
quarters full with 3 per cent. Lysol, this having been found preferable to 
other ‘‘ sticky ”’ disinfectants. Into this bucket the tubes are dropped after 
removal of the corks. They are left till the bucket is full, and after a few days 
it will be found that all the fecal contents have softened and can easily be 
removed from the tubes. The fluid material is then poured off, and the tuhes 
rinsed in warm water. They are then transferred to a saucepan containing 
warm water in which soap powder has been dissolved, and are boiled for ten 
minutes ; they are next rinsed in clean water, washed in 10 per cent. hydro- 
chloric acid in water, rinsed three times in running water and inverted on a 
tray to drain. 
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MACROSCOPICAL EXAMINATION OF FacES 


Considerable aid in determining the cause of a diarrheic condition may 
often be obtained by careful macroscopical examination of feces, and 
where possible the whole stool should be inspected. The bacillary dysentery 
stool may often be composed of fluid blood and mucus, while the amebic 
usually consists of thick blood and mucus intermingled with feces. It must 
be realized, however, that the stool of convalescing bacillary dysentery may 
simulate that of amcebic, or balantidial dysentery, intestinal bilharziasis, 
or ulcerative colitis. 

The consistency, colour, smell, and presence or absence of blood or mucus 
should be noted. A fresh bacillary-dysentery stool gives off the odour of 
spermin or freshly-laundered linen, while the amecebic is usually offensive. 
The sprue stool is bulky and may be composed of thick rolls, not unlike 
farm-house butter, or semi-solid material resembling cream. It has a charac- 
teristic sour odour, whereas the sprue-like stool which is sometimes seen 
following an attack of Sonne dysentery and that of cceliac disease in children 
are usually more offensive. The liquid or semi-solid stool of pancreatitis 
smells like Cheshire cheese. The characteristic stool in mucous colitis con- 
tains thick “‘ strings” of mucus; that of cholera is odourless and resembles 
“rice water’; stools of the typhoid group may contain a small quantity 
of blood and mucus and have a characteristic smell not unlike that of 
butcher’s meat, and when fluid, resemble pea soup. In intestinal tuber- 
culosis the stool usually consists of greenish feces containing much mucus 
with little blood, and is very offensive ; when associated with intestinal polypi 
it often bears a resemblance to sputum. The stools of rectal carcinoma 
and of ulcerative colitis are very similar; they may resemble ameebic dysen- 
tery and are very offensive. In bleeding piles, bright red blood is usually found 
in the terminal portions of the stool. In a heavy Giardia (Lamblia) infection 
the stool is not usually offensive and consists mostly of thin mucus inter- 
mingled with liquid pale feces; those associated with other flagallate in- 
fections are gelatinous, watery, and odoriferous. 

In Table XX an attempt has been made to tabulate the characteristic stools 
of different conditions. It must, however, be understood that the various 
points stressed are by no means constant, for there are many factors, such as 
foods and drugs, that alter the appearance of feces. Nevertheless an experience 
of over a quarter of a century in examination of stools has convinced the 
author that in many instances a stool can be classified to a great extent on the 
naked-eye appearances and odour. 


MICROSCOPICAL EXAMINATION OF Fa&cES 


If the stool to be examined contains blood and mucus, a small portion is 
removed by the aid of a match-stick, porcupine quill or platinum loop, and 
placed in the centre of a clean side ; a cover-glass is placed on the mass and 
gently pressed down. Examination should be made first by means of the 
3 in.-objective to search for helminthic ova, then with the } in. The 
iris diaphragm should be racked down about half an inch so that the light 
is not too strong. A note should be made of the type of cells observed (see 
p. 83). 

If free amcebe are seen, the following points should be noted: cytoplasm 
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a ne 








Disease Macroscopically 
PANCREATITIS Bulky, yellowish-white, liquid or 


semi-solid feces which ‘‘ set” in 
half an hour after passage. No 
blood or mucus * 


Ca@Liac DISEASE Liquid or semi-solid, bulky, yellow- 
AND IDIOPATHIC ish-white feces. No blood or mucus 





STEATORRHG@A 
_ SPRUE Bulky, fermenting, yellowish-white, 
liquid feces or soft solid fwxces like 
rolls of farmhouse butter. No blood 
or mucus 








Odour 


be Cheesy 19 


Very offensive 





Sour 





BACILLARY Thin blood and mucus or blood 
DYSENTERY and mucus with greenish liquid 
feeces 





















TYPHOID FEVERS Liquid, brown, ** pea soup’’ feces, 

AND PARATYPHOID sometimes with little thin blood and 
mucus 

CHOLERA Thin, watery, “ rice-water’’ stools. 


No blood or mucus 


Thin blood and mucus, intermingled 


AMCBIC | 

DYSENTERY with normal or liquid feces. Often 
only minute quantity of blood and 
mucus 

BALANTIDIAL Liquid, brown fxeces intermingled 

DYSENTERY with blood and mucus 

GIARDIASIS Mostly mucus, or liquid feces with 


considerable amount of thin mucus. 
May be light in colour and pasty 

















Not offensive, like 
freshly laundered 
linen 





Very offensive, like 


butcher’s meat 


Odourless 








Offensive 





Very offensive 





TInoffensive 














OTHER FLAGELLATE | Gelatinous, mostly liquid feces Offensive 
INFECTIONS 
BILHARZIASIS Semi-solid, chocolate-coloured fuwces : Offensive 
thick blood and mucus, often in 
‘* clumps,’’ may be present or may be 
intermingled with the fzces 
Mucous ** Stringy ”’ mucus intermingled with Offensive 
COLITIS liquid or semi-solid feces. No blood, 
sometimes membrane 
ULCERATIVE Thick blood and mucus with or with- | Very offensive, like 
COLITIS out liquid fseces. Sometimes visible ‘“‘ stale blood ” 
pus 
POLYPOSsIS Dark-coloured blood with small Offensive 
amount of mucus. No visible pus 
POLYPus Whitish, thin mucus with or without Inoffensive 
feeces. Looks like sputum 
INTESTINAL Greenish-brown liquid feces con- Very offensive 
TUBERCULOSIS taining intermingled blood and 


mucus 
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Microscopically Organism 
a es a ee 
Similar to sprue, but fatty globules present and None incriminated 


fatty crystals usually arranged in spheres. Undi- 
gested food particles ‘‘ ciliated.’ Bacteria few 


Similar to sprue, but fatty globules may be present. None incriminated 
Fatty crystals scattered. Excess of starches. Bac- 
teria plentiful 














No pus, mucous or blood-cells. Bacteria few. Undi- Causal organism unknown 
gested food particles and fatty crystals, the latter 
arranged in bundles, abundant ; fatty globules 
usually absent. Usually numerous Blastocystis 








hominis 

Red blood-corpuscles often in ‘“‘ clumps,” macro- | Dysentery bacilli by cultural 
phage, pus, epithelial and shadow cells. Bacteria methods 

few 

Usually ordinary diarrhceic picture, but sometimes | Typhoid and paratyphoid bacilli by 
few red blood- and pus-cells cultural methods 





Mucous and pus-cells. Blood-corpuscles absent. | Cholera vibrio by cultural 
Bacteria scanty methods 





Red blood-corpuscles, very few pus-cells, mucous | Entamzba_ histolyteca. Confirmed 
and epithelial cells. Charcot-Leyden crystals, free | by appropriate staining methods 
forms of E. histolytica, active, containing R.B.C.s. 
Bacteria numerous 





Red blood-corpuscles, pus, mucous and epithelial | Balantidiuwm coli. Confirmed by 
cells present. Charcot-Leyden crystals absent. appropriate staining methods 
Balantidium coli present. Racteria abundant 


Numerous mucous cells, occasionally pus-cells. | Giardia (Lamblia) intestinalis. 
R.B.C.8 rare. Active Giardia (Lamblia) intestinalis | Confirmed by appropriate stain- 
free if mostly mucus. Numerous cysts if mucus ing methods 

scanty. Bacteria few 





—=~ == —— ee — 








Few mucous cells, no _ pus-cells. Trichomonas | T'richomonas hominis, Chilomaster 
hominis or Chilomastix mesnili, free forms present. mesnili, etc. 
Bacteria abundant 








Eo ape Ra ok SR PINE ee DE ae a ee ere 
Similar to amoebic dysentery. Charcot-Leyden | Bilkarzia mansoni, B. hematobia, 
crystals often present ; typical ova of B. mansoni or or B. japonica 
B. juponica present, but usually scanty; rarely, 

B. hematobia. 


Mucous and epithelial cells abundant, arranged in No definite organism 
** strings.’’ No red blood-corpuscles. Undigested responsible 
food remains abundant. Bacteria numerous 





Similar to amoebic dysentery, but large numbers of No definite organism 
pus and macrophage cells. Charcot-Leyden crys- responsible 
tals often present. Bacteria scanty 





Large numbers of red blood-corpuscles in clumps. None incriminated 
Columnar epithelial cells and few pus-cells. Bacteria 
scanty 











Mostly mucous cells. Few pus-cells. Bacteria scanty None incriminated 








Red blood-cells, pus, mucous and epithelial celis | Tubercle bacillus confirmed by 
present, Bacteria abundant appropriate staining 
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clear or granular, movement sluggish or active, position of the karyosome, 
presence or absence of included red blood-corpuscles. It is unusual to find 
free amcebe, other than LH. histolytica or E. coli, in a blood-and-mucus stool, 
and to find the latter in inflammatory exudate is such a rare event that, if 
the morphological differences between these two types are clearly understood, 
(see p. 533), mistakes should not occur. Unfortunately, Entameba histolytica 
cannot always be found in a stool from a case showing all the clinical signs of 
amoebic dysentery. There is an instance of such a stool being examined by 
forty-six students in a Tropical Medicine course, and in only one preparation 
were typical HL. histolytica seen ; a 24-hour culture on Boeck and Drbohlav’s 
medium made from the same stool at the same time showed, however, numer- 
ous amcebe. The explanation may lie in the fact that amosbe are often 
discharged from the bowel into the fecal contents in ‘“ pockets,” and by 
chance one of these “* pockets ” was inoculated into the culture medium and 
another selected by the student. If such a “‘ pocket” is fortunately picked 
up, the microscopic picture is remarkable—dozens of typical amobs may be 
seen in the field. It follows, therefore, that, in the examination of a stool 
from a suspected amcebic dysentery case, one negative slide is not sufficient, 
and several portions from various parts of the stool should be searched. If 
the stool remains negative on one microscopical] examination, further specimens 
should be searched. It is a well-established fact that amcebe may be entirely 
absent on one day, and on the following be extraordinarily abundant. This 
applies equally to cysts. 

If the stool consists of liquid feces, a drop of normal saline or 1 per cent. 
watery eosin is placed at one end of a slide and a drop of Weigert’s iodine at 
the other. A portion of the feces is first rubbed into the saline or eosin- 
solution drop with the aid of a match-stick, and then a portion is emulsified 
in iodine, and the resultant mixtures, which should not be too thick, are 
covered with cover-glasses. The saline or eosin portion of the slide is examined 
under the 4 in.-objective for amcebe, flagellates, or cysts. After a little 
experience, the eye is arrested by the opaque or ground-glass appearance of 
protozoa. It is often possible to distinguish nuclei and chromidia in the saline 
specimen, perhaps more easily if eosin is added, but it is generally necessary 
to search an iodine preparation to recognize the finer points. Of the flagellates, 
no difficulty is experienced in recognizing the characteristic free forms of 
Giardia (Lamblia) intestinalis (or its cysts), but with Chilomastix mesnilt, 
Trichomonas hominis, and others, it is advisable to leave the slide for half 
an hour or longer until rapid movement has ceased, when the structure becomes 
more easily discernible. 

In the examination of a suspected amcebic-dysentery stool, care should 
be taken not to mistake the macrophage cells found in bacillary dysentery 
and in ulcerative colitis for Entameba histolytica. (Fig. 101.) Itis advisable 
for the beginner never to make a diagnosis of amosbic dysentery unless typical 
E. histolytica individuals are seen, showing the characteristic amcboid 
movement and containing enclosed red blood-cells. It must be borne in mind 
that often only a few of the amcebe contain ingested red blood-cells. 
Similarly not every EZ. histolytica cyst shows the characteristic four nuclei and 
chromidia. Where any doubt exists, staining should he resorted to; for free 
amosbe, the rapid phosphotungstic acid hematoxylin is recommended, and 
for cysts the iron hematoxylin method (see p. 575). 


Concentration methods for E. histolytica cysts.—C. F. Craig (“ Amebiasis and 
Amebic Dysentery ”) recommends the emulsification of a portion of feeces 
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about the size of a pea in 10 c.c. of normal saline in a test-tube. This mixture 
is strained through a double layer of cheese-cloth and is then transferred to a 
centrifuge tube, which is filled to the top with saline and is centrifugalized at a 
moderate speed for 3-4 minutes. The sediment is then examined for cysts 
directly or with the addition of Weigert’s iodine. 

Yorke and Adams emulsify a walnut-sized portion of the suspected stool 
in tapwater. The mixture is made up to 500 c.c., placed in a tall glass cylinder, 
and stood aside for half an hour. It will then be found that a scum has formed 
at the top of the fluid, and a considerable amount of sediment has fallen to the 





Fig. 101.—Objects in faeces likely to be mistaken for amcebe or cysts. 


1, Fatty acids (peculiar form) 2, Mucouscells 3, Yeast cells 4, Spores of fungus 
5, Cells from peas. 6. Parenchyma cell of bean 7, Macrophage and other intestinal 
cells 8, Starch granules 


bottom, while the bulk consists of feecal suspension containing the cysts. The 
scum is carefully removed with blotting paper. The suspension is poured into 
a clean cylinder, leaving the sediment behind, and is allowed to stand over- 
night. The cysts will by then have fallen to the bottom. The supernatant 
fluid is syphoned off and the deposit is transferred to centrifuge tubes. This 
is washed several times by shaking up with tapwater and centrifugalizing. 
Finally the deposit is transferred to a slide, mixed with iodine solution and 
examined under the 4 in.-objective. 


BACTERIOLOGICAL EXAMINATION OF F2&cES 


For dysentery bacilli.—If the stool is composed of blood and mucus 
only, a loopful is ‘“‘ sown” into @ tube of salt solution as soon as possible 
after passage, and is thoroughly shaken up. Plates of McConkey or Conradi- 
Drigaleki medium are poured and, when the medium has set, are turned 
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upside down with the top portion of the plate overhanging the bottom so to 
allow a current of air to pass. They are then put out to dry. Without dis- 
turbing the sediment, a platinum loopful of the emulsion in the tube is placed 
on the surface of the medium. With an L-shaped sterile glass rod the drop 
of suspension is rubbed well into the surface of the medium. A second or 
third plate may be similarly treated with two or three loopfuls of the emulsion, 
but usually one is sufficient. 

If the stool contains feces, as well as the blood and mucus, a portion of the 
latter is removed, washed in sterile normal saline, and transferred to a second 
tube of saline or peptone water. It is well shaken and treated as above. 
When the dysenteric process subsides, and blood and mucus are absent, it 
is usually difficult to isolate the causal organism, but sometimes a positive 
result may be obtained if the stool is freshly passed. In this instance a 
loopful of the diarrhceic stool is transferred to the saline or peptone water 
tube and is treated as above. It is essential to bear in mind that, even in the 
acute stages, dysentery bacilli exist in small numbers in the exudate and 
that there are comparatively few other intestinal organisms. M. Haynes 
(1942) has found the rectal swab method of obtaining material for culture for 
dysentery-typhoid organisms superior to the direct stool culture method. 
Unless the swab can be cultured very soon after taking, it should be kept 
moist by immersion in saline agar. Swabs thus preserved from patients with 
typhoid, paratyphoid and Sonne dysentery have still yielded a positive 
culture after four days’ storage at room temperature in the dark. 

The beginner must be warned that a preliminary incubation in broth or 
other medium with a view to enriching the subsequent culture is contra- 
indicated. 

After spreading, the plate is incubated at 37° (. for eighteen hours, by 
which time, Shiga or Flexner colonies become apparent as clear bluish-grey 
droplets with a regular or slightly wavy margin, while Sonne colonies are 
irregular, the centres having a faint pink tinge where delayed fermentation 
of lactose is commencing. Sonne’s bacillus tends toward symbiosis, i.e. colonies 
are often found merged into those of other organisms. A better idea of the 
translucency of dysentery colonies may be obtained by examining by reflected 
light against a dark background with the aid of a hand lens. Dysentery 
colonies are usually the smallest non-lactose fermenters on the plate. and they 
occur in irregular chains interspersed between the large pink colonies of B. coli 
and other organisms. In order to accentuate the characteristics of dysentery 
colonies it has been found helpful to place the plate in an ice-chest for three or 
four hours. 


Method of recognizing the bacillus.—In order that bacteriological diagnosis 
shall be the efficient handmaiden of clinical medicine, it is necessary that 
methods should be evolved which will give a positive diagnosis within a 
reasonable and practicable time. The likely colonies should be picked off, 
sown on separate broth tubes and incubated for twelve hours. The growth, 
which is scanty and tends towards opalescence (a heavy growth means that 
the organism is definitely not the dysentery bacillus), should then be examined 
microscopically, and subsequently tested out by means of biochemical and. 
agglutination tests. 


Macroscopic agglutination tests.-In order to perform this test an emulsion 
is made of the organism in 0.2 per cent. formol saline solution, which should 
become distinctly opalescent. It should then be dropped by means of a small- 
bore pipette into narrow glass agglutination tubes containing an equal 
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quantity of immune rabbit serum in various dilutions, for agglutination to 
occur. 

Garrow’s agglutinometer is an instrument by which it is possible to 
recognize suspicious dysentery colonies on a plate hy means of macroscopic 
agglutination. Emulsions are made of the colonies in small quantities of 
formol saline and are then placed upon a glass slab and intimately mixed 
with an equal drop of a diluted Shiga, Flexner or Sonne serum in a dilution 
of 1: 100. 

Considerations on which successful tsolation of the dysentery bacillus 
depends.—1. Period of the disease. It is an accepted fact that dysentery 
bacilli are most numerous in the exudate in the early stages of the disease, 
but after the sixth day their isolation becomes a matter of increasing difficulty. 

2. It is not possible to isolate the dysentery bacillus from every suitable stool 
at the first attempt. This is especially the case with the stool of the very acute 
or fulminating forms of the disease which is passed early in such an attack 
and contains much dark and altered blood. The author has frequently 
succeeded in isolating the bacillus on the second and third attempt. 

3. Failure to isolate the bacillus from the stools does not necessarily indicate 
that it is not present in the intestinal canal of the patient. It is quite obvious 
that this is comparatively frequent. It has been proved that the bacillus can 
be recovered at autopsy from the bases of chronic ulcers in the intestine in 
cases where a search during life has been vain. 

4. The character of the cellular exudate may be taken as an index of the 
probability of successful culture. Those stools which contain the largest 
number of undamaged pus-cells and red blood corpuscles and the fewest 
contaminating bacilli are the most favourable. 

5. Under tropical conditions the isolation of the dysentery bacillus can be 
made with great difficulty after the stools have been passed for four 
hours. It has been shown that stale specimens of stool become readily over- 
grown with B. colt and other saprophytic organisms. 

6. The nature of the contaminating organisms. Difficulty in isolating the 
dysentery bacillus may be ascribed to the presence of bacteriophage in the 
exudate ; and it is certain that it may also be due to the presence of B. 
pyocyaneus, which is a frequent concomitant. The difficulty of successful 
isolation is increased should any quantity of urine be present. 

The following table is compiled from the records of 250 cultures of bacillary 
dysentery stools which were undertaken in Palestine in 1917. It serves to 
indicate the probability of successful isolation of dysentery bacilli at the first 
attempt. 


Character of sie Successful isolations 





~——— = oe 


Fresh, gelatinous, blood-stained mucus. Cellular exudate, 


fresh pus-cells, red cells, and few visible bacilli. 78.3 per cent. 
Glairy dais No blood. Cellular exudate, pus-cells, and 

marroph 62.5 ,, 4, 
Blood and paella Disintegrating pus-cells and numerous 

motile bacilli 448 4, 
Hile-stained blood and mucus. _ Disintegrating ‘bile-stained 

pus-cells, and red cells. 33.0 ,, 5 
Blood and mucus flakes intermingled with feces : ; ; 36.7) 4,5 


Isolation of bacilli from carriers.—This procedure should be carried out in 
the same manner as for carriers of the typhoid group. In order to test speci- 
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mens satisfactorily, at least five platings are necessary and the feces should be 
collected on a sterile swab. The minute portions of feces so removed should 
then be thoroughly emulsified in 5 c.c. of sterile saline and spread in a spiral 
manner on a suitable plate, using progressively smaller quantities of the 
emulsion for each successive plate. 


Isolation of the dysentery bacillus post mortem.—The bacillus can be isolated 
with comparative ease from the early lesions of bacillary dysentery in the 
large intestine hy washing the mucous membrane free from intestinal contents 
and then making a scraping with a platinum loop, and plating out. 

From necrotic tissue, isolation is by no means so easy, as the membrane is 
usually swarming with organisms which rapidly overgrow the plate and so 
inhibit the growth of the dysentery bacillus. In these cases it is necessary to 
flush out the bowel, dry with a sterile swab, sear the exposed surface with a 
hot rod and then incise it with a sterile knife. A platinum loop is then plunged 
into the incision and some fluid is expressed and spread as evenly as possible 
upon McConkey, or desoxycholate-citrate agar. 

The isolation of the organism from chronic ulcers is a matter of still greater 
difficulty. The ulcers must be freed from sloughs, cleansed, and scraped before 
the bacillus can be obtained. According to the author’s experience, Shiga’s 
bacillus is nearly always responsible for the most acute and rapidly fatal forms 
of the disease. 

It has been recorded that dysentery bacilli may be isolated from the 
mesenteric glands and occasionally from the blood-stream, but this is by no 
means common. 


Viability of the dysentery bacillus.—Fletcher and Jepps have made direct 
experiments to ascertain the viability of the dysentery bacillus, and they found 
that Shiga bacilli disappeared within twenty-four hours from ten out of 
fifteen samples of acute dysenteric feces kept at room temperature, but that 
Flexner bacilli were capable of surviving for considerably longer periods ; 
in over half the specimens they persisted for more than one week. Presence 
of fecal matter and the resulting acidity generally destroy dysentery bacilli. 
By mixing with glycerin the organisms survived much longer in an alkaline 
medium, but there was a drop in the number of bacilli at the end of thirty-six 
hours. A practical experiment in the collection of dysenteric feeces in the field 
showed the value of this method. Martin and Williams, from their experiences 
in the Mediterranean and in Egypt in 1915 and 1916, concluded that the 
chance of recovering dysentery bacilli from the stools after the first few days 
progressively diminished, a host of intestinal organisms appearing to over- 
whelm those dysentery bacilli originally present. Out of 1,050 efforts to recover 
dysentery bacilli from the stools, 68 per cent. positive results were obtained 
in the first five days, 17.4 per cent. on the sixth to tenth days, and 6.3 per 
cent. on the eleventh to thirteenth days. 


IL. Dudgeon (1918) has made the important observation that the addition of alkali to 
dysenteric or diarrhwic stools permits the cultivation of dysentery bacilli, while acid 
has a directly opposite effect. This heneficial action can he utilized by adding and intim- 
ately mixing 3 per cent. normal sodium hydrate with each sample immediately it is 
collected. 7 

Twenty-one fresh samples of blood and mucus mixed with fieces were found to be alkaline 
to litmus, while dysentery bacilli were cultivated from fourteen of these specimens ten 
hours later; in the majority of the negative specimens the reaction was acid. The 
addition of the necessary quantity of alkali resulted in no less than twenty of the specimens 
remaining alkaline during the entire course of the experiment, while dysentery bacilli were 
cultivated on ten occasions. : 
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ISOLATION OF THE DySENTERY BACILLUS FROM HOUSE-FLIES 


The following technique for the isolation of the dysentery bacillus from 
house-flies was adopted by the author in Fiji. Four to six flies were caught 
on dysentery patients or in the dysentery ward. They were chloroformed 
and dropped into a tube of sterile saline. After removal they were dissected 
with the aid of sterilized Hagedorn needles on sterile slides, the abdominal 
segments being separated and the intestines drawn out. A small portion of 
intestine was divided by means of a sterile platinum loop and emulsified in 
broth or saline. Conradi-Drigalski plates were then spread with the emulsion 
and incubated. On this medium Shiga’s bacillus was isolated from the lower 
intestinal tract of the fly in two instances. 

Feeding experiments were carried out with flies newly hatched from pup 
which had been raised in as sterile a manner as possible. A watchglass con- 
taining sterile bread soaked in broth cultures of Shiga and Flexner bacilli 
was placed in sterilized cages, each containing twenty house-flies. In the 
majority of instances the organisms recovered from the flies gave the same 
biochemical and serological reactions as the bacilli which were originally 
used as the infecting agent, but variants which were morphologically similar 
to the type were recovered, such as Shiga bacilli which fermented maltose 
and Flexner bacilli which fermented maltose and saccharose. 

In any further work undertaken upon the carriage of dysentery bacilli by 
house-flies, it must be borne in mind that, as pointed out originally by Graham- 
Smith, many non-lactose-fermenting bacilli found in the intestines of flies are 
indistinguishable culturally from B. dysenterie. 


DESCRIPTION OF DYSENTERY BACILLI 


Members of the dysentery group of bacilli are non-motile, Gram-negative, 
coliform bacilli, indistinguishable morphologically from other members of 
the group Bacterium. Morphological and cultural variants have been 
described by several workers. As with other members of the Bacterium 
group, the antigenic structure is of far more importance in defining smooth 
and rough types than is the appearance of the colonies. The members of 
this group are not specially resistant; they are killed by a temperature of 
55° C. for one hour, or by 0.5 per cent. phenol in six hours and 1 per cent. 
phenol in fifteen to thirty minutes. They can resist drying for twenty to 
twenty-five days. Dysentery bacilli are aérobes and facultative anaerobes, 
and the optimum temperature is 37° C. With the possible exception of B. 
alkalescens, none appear to be capable of producing an active hemolysin 
against sheep cells. 

B. shige and B. schmitzt produce acid from glucose, but the remaining 
members of the group ferment mannitol. B. sonnei and B. dispar produce 
acid from lactose. In litmus milk or phenol-red milk there is generally a 
slight acidity which may remain permanent, as with B. sonnet and B. dispar, 
or it may revert to neutral after a few days as with B. shige, B. schmitzi, or 
B. flexnert ; many strains of flexneri, however, after a preliminary acidity, 
turn it alkaline. (Table XIX.) B. alkalescens produces an initial lasting 
alkalinity. 

* Indole is of differential importance, distinguishing Schmitz’s bacillus from 
B. shige, and B. dispar from B. sonnet. None give a positive Vosges-Pro- 
skauer reaction. The serological behaviour of the dysentery bacilli is very 
complicated. For instance, the Shiga group is homogeneous—an anti-Shiga 
serum has some agglutinating action on some strains of the Flexner group. 
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Antigenically Schmitz’s bacillus and Shiga’s bacillus are easily distinguishable. © 
Sonne’s bacillus is antigenically homogeneous, while B. dispar appears to be 
antigenically heterogeneous. 

Schmitz’ bacillus (Bacterium ambiguus).—This organism was first described 
in 1917 by Schmitz; it was accepted as a dysentery bacillus by Kruse, 
who included it as Type J in his series. Murray (1918) found it among 
his collection of strains and it has since been recognized in many parts of the 
world. Evans (1938) attributed this organism to an outbreak of asylum 
dysentery in Wales, and more recently it has been recovered from other 
asylum infections. It has been recovered post-mortem from dysenteric 
lesions of the bowel and has caused a laboratory infection (Hirschbruch and 
Theim, 1918). The organism is distinguished from Shiga’s bacillus by the 
fact that it produces indole from peptone and, serologically, by the possession 
of a distinct antigen. In Boyd’s experience the two organisms show no cross 
agglutination whatsoever. 

Flexner bacilli (Bacterium flexneri).—The classification of Flexner bacilli 
has in the past presented several difficulties. This mannite-fermenting group 
contains individuals which are by no means so well-defined and stabilized as 
is the Shiga organism. The classification of Andrewes, which was adopted 
at the end of the last war as a simplification of the problem, has recently been 
radically altered. A basis for sub-grouping was the serological method of 
Murray, Andrewes and Inman (1924). Five definite strains, V, W, X, Y, Z, 
were recognized and five homologous sera were prepared; and for the 
general recognition of the Flexner group, a pooled serum of the combined 
strains was generally employed, but now this basis of recognition has been 
considerably amplified and modified by J. 8. K. Boyd (1940) who found 
considerable antigenic variation amongst the mannite-fermenting group. 
He collected 7,339 strains of dysentery bacilli from the military laboratories 
in India from 1932-35. Of these 14.3 per cent. were Shiga, 5.5 per cent. 
Schmitz, 10.9 Sonne, 50.2 per cent. Flexner, 15.3 per cent. definite lactose- 
fermenters. : 

He recognizes Flexner types V, W, Z, of Andrewes as valid and as possessing 
distinctive specific antigen ; to these he adds a further three types. There 
are therefore six types :—V, W, Z, “103,” “‘P 119,” and ‘‘ 88” (the two 
latter identical with ‘“‘ Newcastle ’’ and ‘‘ Manchester” strains). In “ 103 ”’ 
strain the type specific antigen is lost. Under modern conditions pooled 
antigens of the six different types and pooled sera of the same are supplied 
for diagnostic purposes. 

Agglutination of the dysentery bacilli occurs slowly. It is advisable to 
incubate the test-tubes for two hours at 55° C. 

No other member of the dysentery group is toxicogenic to anything like the 
same extent as is Shiga’s bacillus. ‘ 

Most workers have completely failed to reproduce true dysenteric lesions 
in cats, dogs, rabbits, or monkeys, by injection, either per os or per rectum, 
with any members of the dysentery group. 


Sonne’s bacillus (Bacterium dysenterie sonnei).*—Sonne’s bacillus ap- 
pears to have been found in the first instance by W. Kruse in 1900 and was 
termed by him and his collaborators (Ritterhaus, Kemp and Metz, who worked 
with him till 1907), the lactose-fermenting, or E race of pseudo-dysentery 


* It has been pointed out on several occasions that, strictly speaking, the organism — 
should be known as the Sonne-Duval bacillus. 


562 APPENDIX II 


TaBLE XX 


CLASSIFICATION OF BACTERIA OF THE DysENTERY GROUP 
(After W. W. C. Topley and G. S. Wilson) 
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bacillus. The term pseudo-dysentery bacillus does not find favour in 
modern bacteriological circles. In 1904 the bacillus appears to have been 
rediscovered by Duval and then again a few years later, in 1912, by K. 
Baerthlein, who recovered it in a dysentery-like epidemic in Berlin. In 1915 
C. Sonne gave a detailed description of this organism during a similar epidemic 
in Copenhagen, and in 1917 Thj¢tta in Norway showed that d’Herelle’s new 
type of organism was identical with Sonne’s bacillus. The organism has been 
found in England, in 1923, by D. Nabarro; by A. M. Fraser, J. P. Kinloch, 
and J. M. Smith in Scotland ; H. M. Perry in Egypt; E. Plockmann, W. E. 
Hilgers, and F. Sartorius in Germany; and by S. W. Patterson and F. E. 
Williams in Australia; A. de Assisis and Mendes (1929) have isolated the 
organism in Rio de Janiero, and R. I. Nelson has found it widespread in 
children in Boston. In Japan it gives rise to acute dysentery in children 
known as “ Ekiri.”’ 

Originally the Flexner organism, Sonne’s bacillus, and Schmitz’s bacillus 
were included under the name Bacillus pseudodysenterie. This classification 
is not used in England, as Flexner infections of great virulence have been 
reported, and in 1933 it has been shown that the toxins of Sonne’s bacillus can 
cause virulent symptoms simulating food-poisoning. It is closely related to 
B. dispar. (Table XX.) 

Sonne’s bacillus is non-motile, and in morphological characters resembles 
members of the Flexner group; colonies on gelatin and agar plates also 
resemble these organisms. W. R. Wiseman (1927) has pointed out the 
tendency of this organism to bipolar staining. It is capable of fermenting 
lactose jelly. On agar, two forms of colonies are found, one round and smooth, 
the other flat and irregular. On lactose-litmus agar, colonies are at first 
bluish, and later reddish; no indole is produced. Litmus milk remains 
unaltered ‘at first, but lactic acid is produced and it gives a negative methy]l- 
red reaction. On McConkey’s medium, Sonne colonies frequently show a 
small central point of acidity on an opaque background. 

Care should be taken in examining these cultures, for while no isolated 
non-lactose-fermenting colony may be seen, colonies of B. cols with a slowly 
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spreading opaque edge will be found, from which Sonne can be isolated. 
This may be a case of symbiosis, or possibly of mutation; if the latter, it 
will be realized that different stages of mutation may occur, and it is thought 
that this may be one of the reasons for the varying accounts which have 
appeared of differences in sugar reactions, agglutinations, etc. 

Primary cultures of Sonne’s bacillus are not agglutinated by specific serum 
after four hours at 55° C. but sub-cultures later become agglutinable and all 
strains absorb agglutinins. Great variability in the serological properties 
of different strains have been reported. Sonne serum is more specific than 
that of Shiga and Flexner organisms. The serum of Shiga patients may 
agglutinate Flexner. Determination can finally be made by absorption. If 
the agglutinins are removed when saturated with Shiga serum, it means that 
the patient’s serum contained Flexner co-agglutinins. It has not been 
‘sleet that the serum of Flexner patients shows agglutinins for Shiga or 

onne. 

Mutations do occur, and, as Sonne’s bacilli vary in agglutinability, cultures 
should be planted on to agar and single smooth colonies taken to produce 
antigen for serum production or agglutination. Rough strains produce 
agglutinins in the serum of the rabbit, but the same serum may fail to aggluti- 
nate freshly isolated strains of Sonne, especially if the cultures consist mostly of 
the smooth type. The production of agglutinating serum 1s not so easy in 
some strains asin others. Though not, generally speaking, as toxic as Shiga’s 
bacillus, Sonne’s bacillus when injected into rabbits may cause sudden death. 


AGGLUTINATION OF DYSENTERY BACILLI witH PaTIENT’s SERUM 


A simple method of macroscopic agglutination by progressive dilution of 
the serum in agglutination tubes can be employed, but it gives only a limited 
range of dilution and a considerable amount of blood (1-2 c.c.) is required. 
The glass capsules containing the blood should be centrifuged, and the serum 
abstracted by means of a pipette. At least five drops of clear serum are 
required in order to obtain a quantity sufficient for further dilution. This 
amount should be mixed with twenty drops of normal saline deliveréd from 
the same pipette held in a vertical position, in order to obtain a 1 : 5 dilution. 
For further dilution, twenty drops of the 1 : 5 dilution are placed in the first 
of a row of agglutination tubes, after which ten drops are removed and mingled 
with an equal amount of saline in the second tube, thus giving a dilution of 
1:10. From these twenty drops, ten are removed and placed in a third 
tube, and so on; the dilution each time being doubled. To the ten drops of 
diluted serum remaining in each tube an equal amount of an opalescent 
emulsion of bacilli should be added, thus doubling the dilution of the suspen- 
sion in which the organisms are placed. The tubes are incubated for two and 
a half hours or, preferably, for a shorter period at 55° C., and are then exam- 
ined for agglutination against a dark background ; this is generally sufficiently 
obvious when compared with control tubes in which bacillary emulsion 
diluted with saline or with normal serum has been placed. The objection 
to this method is the limited range of titre which it affords; in order to get 
a range of from 1: 10 to 1: 160, a row of five tubes is necessary. 

In testing for dysentery agglutinins, three rows of five tubes each are 
necessary—one for Shiga, and one each for Flexner and Sonne. 

In describing the various methods, the following abbreviations are com- 
monly used, viz., “‘S ’’ for Shiga, ‘“‘ F ”’ for Flexner, “‘ So ’’ for Sonne. 

A more accurate but more tedious method is Dreyer’s drop method, 
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for which standardized bacillary emulsions can be obtained. The standard 
culture is as sensitive to agglutination as is the fresh culture ; it is, moreover, 
sterile and, if stored in a cool, dark place, can be kept indefinitely. 


The highest dilution in which marked agglutination, without sedimenta- 
tion, occurs and can be detected by the naked eye, is termed standard agglu- 
tination. When this occurs with standard agglutinable cultures in a serum 
diluted to a certain degree, then the latter figure, divided by the number 
given on the label of the culture employed, gives the number of standaid 
agglutination units contained in 1 c.c. of the serum examined. 


A stand containing fifteen small agglutination tubes in three rows of five 
each, and two larger dilution tubes, should be taken. With a dropping pipette 
measure out into one large dilution tube fifty-four drops of mormal saline 
solution (0.85 per cent. sodium chloride in distilled water) by means of gentle 
pressure on the teat. Wash the pipette with distilled water, and subse- 
quently with absolute alcohol and ether, so as to dry thoroughly. Take up 
the serum to be tested into the dried pipette. Measure out six drops of the 
serum into the dilution tube already containing the fifty-four drops of saline, 
thus obtaining a dilution of I : 10. 

The second tube should be taken, and three drops of the 1 : 10 serum dilution 
added to fifty-seven drops of normal saline ; this gives a dilution of 1 : 200. 
The pipette should be carefully washed out, and to each tube in the row 
fifteen drops of standard agglutinable emulsions of S, F, and So added. 
Thus :— 


OOOOOG OO ©8©HOO OOOO 


8 F So | 
15 drops 15 drops 15 drops 


For the addition of the diluted serum it is best to commence with 
higher dilutions before proceeding to the lower ones. To tube 3 in each 
row add ten drops of 1: 200 serum; to tube 4 in each row add five drops 
of 1 : 200; to tube | add ten drops of 1: 10 dilution, and to tube 2 also 
add two drops of 1: 10 dilution. The pipettes must be washed out before 
proceeding to add the saline. The addition of saline should then be made to 
tubes 2 and 4, which receive eight and five drops respectively, while 
tube 5 receives no serum, but ten drops of saline only, and acts as a control 
against spontaneous agglutination. This can be best represented by the 
following scheme :— 
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It will be noted that the final volume of fluid in each tube, when the bacillary 
emulsions are added, is twenty-five drops. By calculation it will be seen 
that in tube 1 of each row the serum acts in a dilution of 1 : 25. 


In tube 2 in a dilution of |: 125 
99 3 9 9 ] : 500 
99 4 99 a) a : 1,1900 


The tubes are examined after four hours at 37° C., or two hours at 
50°-55° C., followed by fifteen minutes at room-temperature. The reading is 
taken by comparing each tube in succession with the control tube, and is 


EMULSIONS WIDAL TuBEe 





GLASS SLAB 








PALETTE 





PIPETTE 
Fig. 102.—Garrow’s agglutinometer, showing instrument ready for use.* 


r 


preferably made by means of artificial light against a black background. If 
daylight is used, the tubes should be partly shadowed by passing a finger up 
and down behind them. 

Rapid method of macroscopic agglutination by Garrow’s agglutinometer 
(Fig. 102).—This is a practical method suitable for small laboratories, and 
is based upon the slide method of agglutination originally described by 
Broughton Alcock. It may be used for recognition of pathogenic bacteria 
isolated from the blood or excreta by means of specially prepared serums. 
Macroscopic agglutination becomes visible in as short a period as three 
minutes; no incubator is needed. 


- * This instrument can be obtained from Messrs. Baird and Tatlock, Ltd., Cross Street, 
Hatton Garden, London, E.C.1. 
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For use the following apparatus is required :— 
A) A painter's palette (Fig. 103) for dilution of the serum. (2) A diluting 
drawn from glass tubing } in. in diameter and 6 in. in length. The 
latter should deliver a drop of satisfactory dimensions (a Donald’s pipette 





 \ettatnaentins thenentlih A. imme tnina Lint fe eit ae, “y 


Fig. 103.—‘‘ Palette ’’ for diluting serum, used with the agglutinometer. 


fitting Morse gauge No. 70 is the correct size)—that is, when mingled with 
an equal quantity of bacterial emulsion, it should not run over the edge of 
the glass slab (Fig. 104). (3) The agglutinometer slab, a piece of plate glass 
11} in. long by 14 in. wide, divided into a number of partitions by double 
grooves running at regular intervals of 1 cm. in order to prevent the dilutions 
from intermingling (Fig. 106). (4) Set of bacterial emulsions. The stock 
emulsions for use with the agglutinometer for diagnosis of the dysentery 
group are B. shige, B. flexneri, and B. sonnet. They are made from 24-hour 
surface agar cultures. The growth is scraped (not washed) off the surface by 
means of a platinum loop and emulsified in 0.2-per-cent. formalin in normal 





Fig. 104.—Drop pipette used with the agglutinometer. 


saline. The emulgions should be very dense, of milky consistence and 
uniform suspension. 

In order to promote the intimate mixture of the serum under investigation 
and the bacterial emylsions, the slab is made to revolve by clock-work at a 
uniform rate of about fifteen revolutions per minute. For field use the slab 
may be placed in a simple box provided with damp blotting-paper in order to 
obviate desiccation, and turned by hand with a handle attached to a wooden 
shaft which supports the glass slab. 

The diluting process.—The blood for examination is taken from the finger 
and collected in a capsule. Three large drops of hlood are sufficient; tho 
ends of the tube are sealed with wax or plasticine. (Fig. 105.) After stand- 





Fig. 105.—Special straight capillary tube for collecting serum. 


ing for some time the serum separates, rendering centrifugalization unneces- 
sary. By means of the pipette, two drops of clear serum are abstracted 
and placed in the first partition of the mixing palette. In order to make a. 
dilution of 1: 5, eight similar drops of normal saline are added. From the 
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resulting ten drops of diluted serum, five are then placed in the next par- 
tition and a similar amount of saline added ; and so on, thus making a series 
of dilutions from 1: 5 to 1: 80 or higher. It is important that the pipette 
2 held vertically throughout the process, to ensure equality in size of the 
rops. ‘ 

The mixing process.—The process of mixing the blood-serum and bacterial 
emulsion is carried out on the agglutinometer slab. It is essential that the 
slab be perfectly free from grease, or the drops will not run together. It 
should be cleaned after each test by (1) washing in 1 : 20 carbolic acid, (2) 
cleansing with alcohol, and (3) drying with ether. It is a good plan to keep 
a piece of old linen specially for this purpose. In cold weather the drops can 
be made to run more freely by gently heating the slab before use, or by breath- 
ing on it before the drops of bacillary emulsion and serum dilutions intermingle. 

Holding the pipette vertically, begin with the highest dilution, and deposit 
drops of the various dilutions of serum in triplicate on the slide. Opposite 
each drop of serum place a drop of bacterial emulsion, sterilizing the pipette 
by drawing into and expressing from it (1) alcohol, (2) ether, between each 
emulsion. 

Fig. 106 shows the appearance of the slab after carrying out the above 
process. 


Dilutions of serum. 
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Fig. 106.—Slab with bacillary emulsions and dilutions of serum. 
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Fig. 108.—Reaction complete, showing appearance of agglutination in 
S and SO 


8 = Shiga, F = Flexner, SO = Sonna 
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The slide so prepared is placed in the moist chamber of the mechanical 
mixer, where it is held fast by means of a clip at each end of the shaft. The 
clockwork is put into operation and the slide is allowed to revolve slowly 
for three minutes. The result is that the drops of diluted serum run into and 
mix freely wth the corresponding drops of bacterial emulsion, producing 
mixtures having serum titres of 1: 10, 1: 20, 1:40, and soon. (Fig. 107.) 

At each complete revolution of the slide the bulk of these mixtures runs 
to and fro across the slide. At the end of three minutes the clockwork is 
stopped and the slide removed, and examined by the naked eye (if necessary, 
by a pocket lens) in a good light against a dark background. Agglutination 
converts the mixtures from homogeneous milky emulsions into a condition 
in which the agglutinated masses of bacilli float about like minute flakes 
in a clear fluid. In a strongly agglutinating serum this takes place almost 
instantaneously after the agglutinometer slab begins to revolve. In higher 
dilutions the change may take three to four minutes, and be observable only 
with the aid of a pocket lens. If no change is visible with the pocket lens in 
the 1 : 10 dilution at the end of five minutes, no agglutination of any diag- 
nostic significance is present in the blood. 

Fig. 108 shows the appearance of the agglutinometer slide in the case of 
a patient whose blood agglutinates S up to 1 : 320, SO up to 1: 160, the Flexner 
emulsion being negative. 


AGGLUTINATION TESTS 


An emulsion of a pure culture of the organism is made in saline and tested 
on the agglutinometer, or in tubes, against specific serums. In routine 
examinations it is convenient to keep the stock dilution of the serum (say 
1 : 50) in small rubber-stoppered bottles in 0.5 per cent. carbol saline. If 
the organism is agglutinated in a dilution of 1 : 100, it is tested against higher 
dilutions and the titre thus determined. 

The effects of heat on the various agents concerned in agglutination has 
revealed marked differences in the heat stability of different bacterial antigens 
and of the reacting agglutinins. There are heat-labile antigens which cease 
to react with the corresponding agglutinins after being heated for one hour at 
temperatures varying between 62° and 75° C. The second group of antigens 
is heat-stable. 

In many cases, differences in the character of the clumps formed during 
flocculation are noted. The interaction of heat-labile agglutinogens and the 
corresponding agglutinins leads to the formation of loosely-knit clumps, like 
flakes of snow, which form a bulky precipitate but which are readily broken 
up on shaking. On the other hand, the interaction of heat-stable agglutin- 
ogens with the corresponding agglutinins leads to the formation of smaller 
but tighter clumps which settle as a granular deposit and which are not easily 
redispersed by shaking. The heat-labile antigens and their antibodies are 
known as “ H,”’ while the symbol “ O”’ is used for the heat-stable antigens. 
Any agglutinin which is produced in response to the inoculation of a particular 
antigen must be regarded as homologous with it. Heterologous strains can 
be distinguished by serological methods which demonstrate differences in 
their antigenic components. It is therefore possible to estimate quantitatively 
the antigenic content of a given serum, and further to distinguish agglutinins 
due to inoculation from those produced as a result of direct infection with 
living bacteria. The heat-labile ‘‘H’”’ agglutinins are associated with the 
flagella of the bacteria, while the heat-stable “ O”’ agglutinins are contained 
in the bacillary bodies. - 
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Isolation of the cholera vibrio from fzeces.—For the isolation of 
the cholera vibrio, a loopful of the suspected stool is inoculated into peptone 
water which is then incubated at 37° C. The organism grows rapidly, is strictly 
aérobic, is motile, and may be demonstrated by taking a loopful of the fluid 
from the surface of the peptone culture in from three to eight hours of ‘‘ sow- 
ing.” Should a pellicle have formed at the surface of the medium, the tube 
is slightly tilted and a loopful of the culture is withdrawn without disturbing 
it. A hanging-drop preparation is tested for motility, while an ordinary smear, 
after drying, is stained with one of the aniline dyes and is examined for the 
presence of the typical vibrios. Plates containing one of the selective media, 
and previously dried off, are now sown from the surface of the peptone culture, 
and are incubated overnight at 37° C. The peptone culture is returned to the 
incubator and in twelve to twenty-four hours is tested for the cholera red 
reaction. This consists of adding three to five drops of concentrated pure 
sulphuric acid to the culture when, if positive, a rose-red colour develops. 
Some brands of peptone inhibit the reaction, and in some instances the reaction 
is positive only when there is a pure culture of the vibrio. After incubation 
the plates are examined for typical colonies of the organism and agglutination 
tests are performed. 


The colonies emulsify with great ease. A simple and rapid method is to 
make two vaseline circles side by side on a microscopic slide. Inside one 
ring is placed a loopful of normal saline and in the other a loopful of 1 : 500 
cholera serum ; to each is now added a loopful of a saline emulsion of one of 
the suspected colonies. The circles are covered with cover-glasses and examina- 
tion is made under the low power of the microscope. The diluted serum 
preparation, if positive, quickly shows absence of motility and curdy agglutina- 
tion, while the other remains uniformly turbid and shows motility. 


Isolation of the tubercle bacillus from fzces.—Baldwin, Petroff 
and Gardner recommend the following method: Morning specimens of stool 
are collected in wide-mouthed bottles and diluted with two volumes of 
distilled water. The mixture is stirred and filtered through gauze to remove 
coarse particles. The liquid is then saturated with sodium chloride and 
allowed to stand at room temperature for several hours. At the end of this 
time the bacteria will have floated to the surface and the scum can be collected 
with a sterile spoon and transferred to a clean wide-mouthed bottle. Two 
volumes of normal caustic soda are added and the mixture is well shaken and 
incubated for one to two hours at 37° C. The specimen is now centrifugalized, 
the clear fluid decanted, and three or four drops of norma] HCl are added 
to the deposit. The sediment may be divided into three portions, one for 
staining, one for inoculation into suitable media, and the third for animal 
inoculation. It must be borne in mind that not all acid-fast bacilli found in 
feeces are tubercle bacilli; it has been repeatedly demonstrated that non- 
pathogenic acid-fast organisms may be present. 


Pappenheim’s stain for tubercle bactlli.—This method is employed to safe- 
guard against confusing B. smegma and other acid-fast bacteria with the 
tubercle bacillus. After customary staining with esrbol-fuchsin, the de- 
colorizing is carried out with 1 per cent. rosalic acid in absolute alcohol, 
saturated with methylene blue and 20 per cent. glycerol. It is claimed that 
only true tubercle bacilli retain the carbol-fuchsin stain after this treatment. 
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CuLTURE MEDIA FOR INTESTINAL PROTOZOA 


1. For the cultivation of amebe. 

Boeck and Drbohlav’s medium (L.H.S.)—Four hens’ eggs are washed in 
water, wiped with alcohol and broken into a sterile, wide-mouthed, stoppered 
bottle containing glass beads. Fifty c.c. of Locke’s solution are added and 
the bottle is well shaken to effect solution. Test-tubes are filled with a 
sufficient quantity to produce slopes one and a half inches long, slanted in an 
inspissator and heated to 60° C. for one hour. On the second day the tubes 
are again inspissated at 60° C. for one hour, and on the third the temperature 
is raised to 80° C. for one hour. To each tube is now added eight parts of 
Locke’s solution and one part of inactivated human blood-serum, till the liquid 
reaches the top of the solid egg column. Both the Locke’s solution and the 
human serum must be sterile. Ifthe sterility of the serum is doubted, it should 
be diluted with two or three parts of Locke’s solution and filtered through a 
Berkefeld filter (No. N) once or twice to remove contaminating bacteria. 
When sterile it is further diluted with Locke’s solution to bring the dilution 


to 1: 8. 
LockKE’s SOLUTION 


Sodium chloride : 9.0 grm. 
Calcium chloride : 0.24 grm. 
Potassium chloride : 0.42 grm, 
Sodium bicarbonate , 0.2 grm. 
Glucose ; : ; 2.0 grm. 
Distilled water 1,000 c.c. 


The best growth of amcoabs occurs when the reaction of the medium is be- 
tween pH 7.2 and 7.8. 

Boeck and Drbohlav’s medium (L.E.A.)—A modification of Boeck and 
Drbohlav’s medium (L.E.S.) is L.E.A. which has the advantage of being 
more readily prepared. Albumin solution instead of serum is added to the 
egg slants. This albumin solution is prepared by adding well-whipped white 
of one egg to 1,000 c.c. Locke’s solution. The mixture is then filtered through 
a Berkefeld filter candle (No. N) with a suction pump. It will be found 
necessary to wipe the candle with sterile cotton-wool periodically as it becomes 
clogged. Ordinary blood-agar slants may be used in place of the egg slants. 

Dobell and Laidlaw’s mediwm.—Dobell and Laidlaw find that the richest 
and most prolonged growth of amcebe is obtained on a medium having 
coagulated horse-serum as the solid constituent and Ringer’s solution as 
the liquid, together with powdered rice starch. To, prepare the medium, 
suitable volumes of horse serum, sterilized by filtration, are placed in tubes 
with aseptic precautions, and inspissated at 80° C. for one hour. It is 
important not to over-heat the serum. Ringer’s solution, containing the 
whipped whites of four eggs per litre and previously sterilized by filtration 
through a candle filter, is now added to the top of the column in each tube. 


RINGER’S SOLUTION 


Sodium chloride 9.0 grm. 
Potassium chloride 0.2 grm. 
Calcium chloride ‘ : : 0.2 grm. 
Distilled water P . ; 1,0C C.c. 


Before inoculation, powdered rice starch is introduced into the medium, 
which falls to the base of the tube. The starch should be dry, and packed in 
small test-tubes, and sterilized in a hot oven at a temperature of 180° C. 

Cultures are made on any of these media by introducing inte it a small 
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quantity of infected mucus or feces. The material is inoculated into the 
bottom of the tube with the aid of a wide-bore pipette, and the tubes are 
incubated at 37° C. Cultures may be examined twenty-four hours later, when 
material is removed from the bottom of the tube by means of a pipette. It is 
advisable to scrape the surface of the egg or serum slope with the pipette to 
remove adherent amcebe before sucking up a sample. Sub-cultures should be 
made every four to six days. When rice starch has been added, it will be found 
that amoebe have ingested the smaller particles. Cysts may be produced. 


2. For the cultivation of intestinal flagellates. 
Tanabe’s medium.—This is prepared by mixing :— 


Sodium chloride. F . ; 0.7 grm. 
Sodium citrate ‘ : ; ‘ 1.0 grm. 
Distilled water ; : : . 100 c.c. 


Sterilize in the autoclave or by boiling, and when cool add 0.5 gramme of 
Loeffler’s dehydrated blood-serum and 2 c.c. of whipped white of a hen’s egg, 
prepared as aseptically as possible. Fill into test-tubes, about 10 c.c. to each 
and warm to 37° C. before inoculating with infected faces. 

By using an agar slope in conjunction with this medium, growth of the 
flagellates tends to concentrate to the bottom of the tube. The agar is pre- 
pared as follows : — 


Agar. ‘ 15 grm. 
Sodium chloride : ; : 6 grm. 
Distilled water : : : . 900 c.c. 


Steam this for one hour to dissolve the agar, filter through cotton-wool, fill 
into test-tubes, 5 c.c. in each, sterilize in the autoclave and allow to cool in a 
sloping position. Store ina cool place. Before using, heat the liquid medium 
to 37° C. and add to the top of the agar slope. The cultures are examined 
by removing some of the material from the bottom of the agar column with 
the aid of a long, wide-bore pipette. 

Most of the intestinal flagellates (but not Giardsa (Lamblia) intestinalts) 
have been cultivated on this medium. It has also been used successfully 
for- cultivation of Balantidium colt. 


SELECTIVE MEDIA FOR THE ISOLATION OF ORGANISMS OF THE 
DyYSENTERY-TYPHOID GROUP 


McConkey’s bile salt lactose agar.—To 1,000 c.c. of distilled water in a flask 
is added :— 
Agar powder ‘ ‘ . : 25 9 grm. 
Peptone ; ‘ ; ‘ : 20 = grm. 
Sodium taurocolate . 5 grm, 


Mix thoroughly and steam at 100° C. for two hours. Cool to about 60° C. 
and adjust reaction to pH 7.8-8.0. Add the well-whipped whites of two 
eggs and return to the steamer to clear. Filter through thick Chardine 
filter paper. Add 10 grémmes of lactose and 2.5 c.c. of a 1 per cent. watery 
solution of neutral red. Tube off, about 10 c.c. to’each tube, and sterilize 
for thirty minutes at 100° C. on three successive days. 

On this medium B. coli colonies are bright pink, streptococcal colonies 
small and deep red, and colonies of B. dysenteriae and B. typhosus bluish- 
grey ‘ dew-drop.”’ r 
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Conradt-Drigalskt medium.—To 1,000 o.c. of distilled water in a flask is 
added :— 


Peptone ‘ : ; : ‘ 10 grm. 
Nutrose : ‘ ; : 10. = grm. 
Sodium chloride : ‘ : 5 grm. 
Meat extract (Lemco) : ; S grm. 


Mix thoroughly and steam for one hour at 100° C. 
Now add agar powder, 25 grammes. Steam for a further two hours. 
When cool, add the whipped whites of two eggs, heat again till clear, and 


filter through thick Chardine filter paper. 

Boil 65 c.c. of litmus solution (litmus crystals covered with distilled water, 
boiled for half an hour, filtered, and made up to the original volume with 
distilled water) and add to it 7.5 grammes of lactose. Add the lactose-litmus 
solution to the filtered agar and mix thoroughly. Now add 1 c.c. of hot, 
sterile 10 per cent. caustic soda and 5 c.c. of freshly prepared crystal violet 
(0.1 gramme of crystal violet in 100 c.c. of distilled water). Tube off, about 
10 c.c. per tube, and sterilize for thirty minutes at 100° C. on three successive 
days. 

On this medium B. colt colonies are pink and those of the dysentery-typhoid 
group bluish-grey and transparent. 

Endo’s medium (fuchsin agar).—-To 1,000 c.c. of distilled water in a flask 


add :— 


Powdered agar ; : ; : 30s grm. 
Peptone ; ‘ ‘ 10s grm. 
Meat extract ( Lemco) : : ‘ 5 grm. 


Mix thoroughly and steam at 100° C. for two hours. Cool to about 60° C. and 
adjust the reaction to pH 7.8-8.0. Add the whipped whites of two eggs and 
clear in the steam sterilizer. When clear, filter through thick Chardine filter 
paper. Transfer to flasks in 100 c.c. amounts, sterilize for half an hour on three 
successive days at 100° C., and store in an ice chest. When required, melt 
100 c.c. of the agar mixture and add, in the order given :— 


Chemically pure lactose . 1 grim. 
10 per cent. alcoholic solution of basic 

fuchsin . , : 0.5 ce. 
Anhydrous sodium aulphite ‘ ; 0.125 grm. 


The sodium sulphite is dissolved in a small quantity of hot, sterile distilled 
water and is made up fresh each time. 

Mix thoroughly, pour plates, and allow to harden in the incubator before 
80 - oe 

On this medium B. coli colonies are vermilion, streptococcal colonies deep 
red, and B. dysenteriae and B. typhosus greyish. 


6 


‘ 


LEIFSON’S DESOXYCHOLATE-CITRATE MEDIUM. (HAYNES’ MODIFICATION.) 


For the cultivation of Bact. dysenteriae flexneri and Bact. dysentertce sonnet.— 
Dissolve 20 grm. Lab. lemco in 200 c.c. distilled water over a flame, make 
just alkaline to phenolphthalein with 650 per cent. NaOH, boil and filter. 
Adjust pH to 7.3, make up volume to 200 c.c. and add 20 grm. Difco proteose 
peptone (Difco Laboratories). Dissolve 90 grm. agar in 3,700 c.c. water by 
one hour’s steaming, filter, add the lemco-peptone solution and mix. Add 
5 c.c. of 2 per cent. neutral red and 40 grm. lactose. Mix thoroughly, bottle 
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in 100 c.c. amounts and sterilize by free steam (and up to 5 lbs.) for one hour. 
Prepare :— 


Sotution A SoLution B 
Sodium citrate. ; . 17 grm. Sodium desoxycholate 10 grm. 
Sodium thiosulphate . . 17 grm. Distilled water » 100 ac. 
Ferric citrate : : . 2grm. 
Distilled water. . 100 c.c. 


These solutions need not be sterilized. 


For use.—Melt 100 c.c. of the agar base and add 5 c.c. each of solutions 
A and B in this order, using separate pipettes and mixing well between. 
Pour plates immediately and dry the surface. Inoculate plates heavily and 
incubate for 24 hours. A further 24 hours’ incubation may be necessary. 
The medium is pale and slightly opaque. B. sonnei colonies are round, about 
2 mm. in diameter, with a well-defined edge and no appearance of “‘ rough- 
ness.”’ ‘They may be pale pink, or become so on further incubation or storage. 
B. flexneri colonies are similar, but may have a narrow plane periphery 
surrounding a central zone. Paratyphosus B. colonies are larger, 2-4 mm. 
in diameter, often with a black central dot. Salmonella colonies are similar, 
and those of B. typhosus are flat and round. (M. Haynes, 1942.) 

Teague’s medium.—To distilled water in a flask is added :— 


Agar powder ‘ ‘ ; . 15-30 grm. 
Peptone i : : ; ‘ 10s grm. 
Sodium chlonde . ; r ‘ 5S  grm. 
Meat extract (Lemco) ; : 5  grm. 


Mix thoroughly and steam at 100° C. for two hours. Cool, add the well- 
whipped whites of two eggs, and return to steamer to clear. Filter through 
Chardine filter paper. Adjust the reaction to pH 7.8, then add :— 


Saccharose . 5 < : 4 5 grm. 
Lactose ; : , : ‘ 5 grm. 


The medium is flasked off in 50 c.c. amounts, is sterilized for half an hour on 
three successive days, and is stored in an ice-chest. When required for use it 
is melted, and to each 50 c.c. is added 1 c.c. of 2 per cent. yellowish eosin and 
1 c.c. of 0.5 per cent. methylene blue. Mix thoroughly, pour plates, and allow 
to dry off. 

On this medium, after eighteen hours, B. cols colonies are deep black and 
opaque, and B. dysenterie and B. typhosus are colourless and transparent. 


WILSON AND BLAIR’S MEDIUM {MODIFIED) FOR THE ISOLATION OF 
B. TYPHOSUS AND B. PARATYPHOSUS B 


Difco dehydrated Wilson and Blair’s medium powder (Difco Laboratories), 
5.2 grm., is suspended in 100 c.c. distilled water which is brought rapidly to 
the boil and allowed to simmer for one minute; no further sterilization is 
necessary. The solution is allowed to cool a little, then is well mixed and 
poured into plates. 

It is important that the medium should have a perfectly dry surface when 
it is used, yet it should not be over-dried so that a rough surface is produced. 
A loopful of feces is spread evenly over half a plate and the spread area 
streaked over on the second half. The medium completely inhibits Gram- 
positive cocci and nearly all strains of B. coli. Isolated colonies of B. typhosus 
after 24~36 hours’ incubation are round, about 2 mm. in diameter, jet black, 
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and surrounded by a blackish zone, which has an intense metallic sheen in 
reflected light. Younger colonies are greenish, then develop a black centre 
which enlarges to fill the whole colony in a few hours. Colonies of B. para- 
typhosus B. resemble those of B. typhosus, though they are a little larger 
after one or two days’ incubation and blacken more quickly. In both 
instances, only well-separated colonies are black, so the method of spreading 
should ensure that colonies are well-separated. Other Salmonella may 
resemble B. paratyphosus B., or the colonies may not blacken but remain 
dark green. (M. Haynes, 1942.) 


SELECTIVE MEDIA FOR THE JSOLATION or V. CHOLERZ 


Dieudonne’s blood alkali agar.—Equal parts of defibrinated ox-blood and 
normal caustic-soda solution are mixed and sterilized in a steamer at 100° C. 
for thirty minutes on three successive days. When required for use, 30 c.c. 
are mixed with 70 c.c. of melted nutrient agar. Plates are poured and are 
kept at 60° C. for thirty minutes; they are left half open in the incubator 
overnight for the ammonia to vaporize. Organisms other than cholera and 
cholera-like vibrios will not develop on this medium. 

Esch’s medium.—600 grammes of minced lean beef are mixed with 250 c.c. 
of normal caustic-soda solution in a clean enamel saucepan. The mixture is 
simmered for two or three hours, filtered, and sterilized. One part of this 
alkaline extract is added to two parts of nutrient agar. The transparency of 
this medium aids the identification of cholera colonies, which are bluish-grey 
and transparent. 

Aronson’s medtum.—To 100 c.c. of 3 per cent. nutrient agar add 6 c.c. of a 
10 per cent. solution of desiccated sodium carbonate, and steam for fifteen 
minutes. Add 6 c.c. of a 20 per cent. watery solution of saccharose, 5 c,c. of a 
20 per cent. watery solution of dextrin, 0.4 o.c, of a saturated alcoholic 
solution of basic fuchsin, and 2 c.c. of a 10 per cent. watery solution of sodium 
sulphite. A precipitate forms which quickly settles. Plates are poured from 
the supernatant fluid. Cholera colonies develop in twelve hours and show as 
red colonies in fifteen to twenty-four hours. B. colt colonies are much larger 
than cholera and are colourless. 


Bismuta SvuLpurre Mrpia For THE ISOLATION OF V. CHOLERA. 
(Wi1Lson AND BLAIR MODIFIED.) 


Fluid medium.—(a) To 100 c.c. boiling water add anhydrous sodium 
sulphite 20 grm. (6) To 10 c.c. water add bismuth ammonio-citrate scales 
0.1 grm. and boil. Mix (a) and (db). (c) Prepare glucose, saccharose, mannitol 
or mannose 20 grm. in 100 c.c. boiling water. (d) Cool and mix the selected 
sugar solution with the sulphite-bismuth mixture, which will have a pH of 
9.4. Keep this mixture in stock. (e) Prepare 100 c.c. peptone water (peptone 
1 grm., sodium chloride 2 grm., water 100 c.c., made to pH 9.1 with sodium 
carbonate solution—sodium carbonate 53 grm., water 400 c.c. and 1 o.c. 
absolute alcohol). For use add 10 c.c. of the sugar-sulphite-bismuth mixture 
to the 100 c.c. of peptone water. 

Solid medium.—(a) To 500 c.c. boiling distilled water add anhydrous 
sodium sulphite 100 grm. (6) To 250 c.c. boiling water add 30 grm. bismuth 
ammonio-citrate scales. (c) Dissolve saccharose 50 grm. and mannitol 5 grm. 
in water 250 c.c. Mix (a) and (6) and boil for 2 minutes, cool and add (c). 
To this add 15 grm. sodium bicarbonate dissolved in 50 c.c. cold water. 
Keep as stock mixture. Prepare peptone-agar (peptone 40 grm. sodium 
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chloride 20 grm., agar 80 grm., water 4,000 c.c., sodium carbonate solution 
(53 grm. in 400 c.c. water) 40 c.c.; autoclave and adjust without filtration to 
pH 8.6. Yor use, melt and cool to 50° C. 100 c.c. of the peptone agar, add 
20 c.c. of the stock mannitol-saccharose-sulphite-bismuth mixture, 2 o.c. of 
1/1,000 phenol red and 2 c.c. absolute alcohol. Pour plates, dry and sow 
test material. 

The medium has been found useful for the isolation of organisms of the 
dysentery-typhoid group, for the promotion of a rich growth of true cholera 
vibrios, often in sharp contrast to cholera-like organisms. Colt-aérogenes 
organisms are suppressed and Proteus and Str. faecalis have distinctive 
characteristic colonies, 


STAINING METHODS 


Heidenhain’s iron hematoxylin.—For amebs, flagellates, and cysts 
in fescal smears. 


1. Fixing solution (Schaudinn’s Fluid).—Absolute alcohol, one part, 
saturated watery solution of corrosive sublimate, two parts. Add 
0.5 per cent. acetic acid. 

2. Mordant.—4 per cent. solution of iron alum in distilled water. 

3. Heidenhatn’s iron hematoxylin.—Hematoxylin 1 gramme, absolute 
alcohol 10 c.c., distilled water 90 c.c. The hematoxylin is dissolved in 
the alcohol by heating in a large test-tube over a Bunsen flame. The 
distilled water is similarly heated and is added to the alcoholic solution. 
This mixture is allowed to ripen for ten days or so, when a further 
100 c.c. of distilled water are added. 


Method.—(a) Prepare thin films, thinning the feces with normal saline 
if necessary, and while still wet place them surface downwards in the 
fixing solution (1) contained in a petri-dish. Leave 15-30 minutes. 

(6) Rinse in 50 per cent. alcohol, and turn films surface upwards. 

(c) Rinse several times in 70 per cent. alcohol. 

(dq) Wash in 70 per cent. alcohol containing a few drops of Weigert’s 

' jodine and leave for fifteen to thirty minutes. 

(ec) Transfer films to 70 per cent. alcohol to which a crystal of sodium 
thiosulphate (‘‘ hypo ’’) has been added. Leave till brown colour of the 


iodine has disappeared. 

(f) Wash in 70 per cent. alcohol and pass through diluted strengths of 
alcohol to water. 

(g) Transfer to mordant (2) and leave six to twelve hours. Rinse rapidly 
in water. 

(hk) Transfer to staining solution (3) and leave six to twelve hours till 
the films are black. 

(¢) Differentiate in 1 per cent. watery iron-alum solution ; control under 


microscope. 

(j) Wash in several changes of water, then in alcohols 30 per cent., 50 per 
cent., 90 per cent. to absolute alcohol, equal parts absolute alcohol and 
xylol, xylol two changes, and finally mount in neutral Canada balsam. 


Phosphotungstic acid hzmatoxylin.—For amwbe and flagellates. 


(Not for cysts.) 
Thin smears of feces are made on cover-glasses. If firm, the feces are first 


emulsified with normal saline. . 
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(a) Half fill a Petri-dish with Schaudinn’s fluid, place the smears surface 
downwards in this solution, and leave for one hour. 

(b) Wash in water and turn films surface upwards. 

(c) Add Weigert’s iodine to the water to the strength of about 1; 10, leave 
fifteen minutes and wash again in water. 

(4d) Transfer to water in which one crystal of hyposulphite of soda (“‘ hypo ”’) 
has been dissolved, leave till brown colour has disappeared, and wash 
in water. 

(e) Pour on phosphotungstic acid hematoxylin and leave covered on 
laboratory bench overnight (twelve hours). Differentiate in running 
water. 

(f) Wash in absolute alcohol (twice), absolute alcohol and xylol equal 
parts, and xylol (twice). Mount in Canada balsam. 


. Differentiation should not be prolonged (one minute) and the films should 
not be left for any length of time in the alcohols. If overstained take out 
excess of stain very quickly with 0.5 per cent. acid alcohol and wash in water 
before proceeding through alcohols. 

To prepare the stain.—Heematoxylin 1 gramme is dissolved by heat over 
a Bunsen flame in 80 c.c. of distilled water contained in a large test-tube. 
To this is added 20 c.c. of a 10 per cent. solution of phosphotungstic acid 
(dissolved in distilled water by heating as before). The mixture is allowed to 
“‘ ripen ’’ for about fourteen days at room temperature before use. 

Although cysts are stained well by this method, for some unknown reason 
they burst after a day or two, and the slides are quite useless as permanent 


preparations. 
Heidenhain’s iron-hzematoxylin.—For paraffin sections. 
Tissues are fixed in Zenker’s fluid which is made as follows :— 


Potassium bichromate . 2.5 grm. 
Sodium sulphate 1 grm. 
Corrosive sublimate (mercuric chloride) 5 grm. 
Distilled water 100 c.c. 
To this stock solution is added, “before use, ‘acetic acid 5 c.c. 


They are fixed for several days, depending on size of the tissue, are washed 
in running water for twelve to twenty-four hours, and are preserved in 
70 per cent. alcohol. For embedding, suitable portions are removed and 
transferred to absolute alcohol, cleared in carbon bisulphide or other clearing 
agent, soaked in paraffin wax with several changes till the clearing fluid is 
removed, and finally embedded in hard paraffin wax. Sections are cut and 
mounted and are treated as follows :— 


(a) Remove paraffin with xylol. 

(6b) Remove xylol with absolute alcohol. 

(c) Wash in 70 per cent. alcohol. 

(zd) Place in 70 per cent. alcohol containing a small quantity of iodine 
solution to remove mercury. 

(e) Wash in water. 

(f{) Leave twelve to twenty-four hours in 4 per cent. iron-alum solution. 

(g) Wash in water. 

(4) Stain in Heidenhain’s iron hematoxylin for twelve to twenty-four 
hours, till sections turn black. 
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(?) Wash in water. : 

(j) Differentiate under microscope with 1 per cent. iron-alum solution. 
(k) Wash in water. 

(1) Wash in 70 per cent. alcohol. 
(m) Rinse in two changes of absolute alcohol. 

(n) Wash in absolute alcoho] and ‘xylol, equal parts. 

(0) Wash in two changes of xylol. 

(p) Mount in neutral Canada balsam. 


To obtain the best results it is necessary to follow the method step by step. 
Sections cannot be hurried through and at no stage may they be allowed 
to dry. 
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with sprue, 166 

Armerbic sign post, 163 

— rah 163 : 

Amyloéd disease, 22 

Ansemia, Addisonian, see Anemia, pernicious 

—— after cholera, 310 

—— Cooley's, 408 

—— erythroblastic, 411 

—_—— ny peseurone 332, 340, 378, 379, 383, 408, 
41 

—— hypochromic, 383, 408, 411 

—— ip amebiasis, 124, 164, 195, 218, 221, 224, 
282 


in baci ntery, 59, 61, 62, 449 
—— in palanthiiasle 257 


-—-— in bilbarziasis, 284, 285, 289 

——-— in carcinoma, ‘482, 484, 503 

—— in ceeliac disease, 403, 408 

—— in colitis, 440, 455, 456, 460, 464 

—— in Crohn's disease, 518 

——- in giardiasis, 259, 261 

——— in bamorrhoids, 527 

—— in idiopathic steatorrhm@a, 406, 110, 411 

——— in lymphogranuloma, 513 

—— in mushroom poisoning, 476 

——— in pellagra, 332 

~—— in polyposis, 491 

—— in purpura, 477 

——-- in ulcerative colitis, 436, 441, 442, 449, 455 

—— macrocytic, 350, 371, 378, 527 

~—- megalocytic, 340, 341, 357, 375, 878, 383, 
393, 408, 411 

~——— microcytic, 285, 377, 398 

—~— pernicious, 332, 337, 340, 341, 350, 35 

358, 359, 360, 369, 371, 382, 442, 52 

——~ ——— diagnosis from sprue, 375 

—— purpuric, 477 

--—— sprue, 337, 345, 346, 347, 3850, 356, 361, 

865, 367, 369, 375 
— treatment of, 397 


toberculous, 379 
Anahsemin, 371, 383, 393, 399 











Ancylostoma, "267, 289, 291, 327, 328, $72, 376 
Aneurin, 329, 334 
uillula stercoralis, 298 
57 


60, 211, 257, 260, 261, 
368, 396, 408, 476, 482, 490 
6 

Anthiomaline, 288 
A 504 

or bacillary dysentery, 24 
for bilharziasis, 286, 287, 289, 290 
—— for lymphogranuloma, 515 
——— resistance to, 288 


283, 331, 86, 





Antivirus, for ulcerative colitis, 454 
Ants and sprue, 339 
Anus, abscess of, 444 
--—— amccbiasis of, 252 
—— anatomy of, 7 
-~-—— bilharziasis of, 381 
—— condylomata of, 252, 506, 526 
- -— epithelioma of, 165, 484 
—-—~ fistula of, 444 
—- — irritation of, 101, 364, 365, 895 
patulous, 78 
—— polyp of, 506 
stricture of, 253, 511 
—_— tuberculosis of, 502, 626 
Aperients, after amcrbiasis, 194 
—-— before emetine, 184 
-——— befure sigmoidoscopy, 13 
—— in bacillary dysentery, 24, 79, 92, 06, 112 
—— in food poisoning, 300. 
-—— in liver abscess, 234 
——- saline for dysentery, 24, 93, 100 
——— to reveal amoebr, 171 
Aphthee tropice, 337, 363, 368, 393 
Aphthoides chronica, 337 
Aplona, 4538 
dicectomy, and colitis, 462, 463 
---- and spre, 373 
ces epiploice, 4%, 155 
» and actinomycosis, 497, 498 
—— and amovhiasis, 154, 156, 159, 162, 18; 
166, 167, 168, 197, 198, 202 
— and bacillary dysentery, 68, 167 
and bilharziasis, 281, 289 
-—— and colitia, 424, 425, 429 
-——-- and Crohn’s disease, 518, 519 
and diverticulitis, 521 
—— and tlukes, 293 
—— and intissusception, 525 
—— and sprue, 167, 372, 333 
--——- simulated in cancer, 482 
in tuberculosis, 503 
» in amebiasis, 187, 195, 
196, 198, 605 
——in bacillary dysentery, 106 
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.--— in colitis, 458, 454, 460, 463 


—— — in polyposis, 492, 505 

Apple diet, s«e Moro 

——--~ mummy, 394 

Aribofiavinosis, 329 

Arsenic, for amebiasis, see Carbasone, Stovarsol 
—— poisoning, ict $12, 318, 467 
Arterioscieros 


1 

tf 

Arthritis, dysenteric, 19, 38, 43, 62, 71, 86 
——— —— treatment of, 109 

——in lymphogranuloma, 509 

—— in purpura, 477 

—— in ulcerative colitis, 448, 444, 462, 468, 4¢4 
-~-~ rheumatoid, 72. See also Polyarthritia : 


INDEX 


Ascaris lumbricoides, 223, 261, 424, 446, 525 

Ascites, following bacillary dysentery, 75 

——- —— bilharziasis, 283, 284, 289 

——~ —— fasclolopstasis, 292 

~_—— —— sprue, $71 

—— tuberculous, 504 

Aspiration of dysenteric arthritis, 72, 109 

—— of ae abscess, 202, 224, 225, 226, 233, 235, 

Asylums, amebiasis in, 127 

—— dysentery in, 33, 44, 64, 70 

Atebrin for giardiasis, 262 

~——— for malaria, 109, 271 

A e coloniale atrophique, 337 

Atrophy, brown, of heart, 330, 349 

~~ st 348, 349, 360, 370, 371, 384, 389, 
) i 

—— in steatorrhma, 413 

of suprarenal, 830 

optic, 192, 377 

A » 109, 317, 480, 476 

Auerbach's plexus, 354, 423, 437, 138, 417 

Auremetine, 186, 190 

Autohsmotherapy, 451 

Avertin colitis, 463 

Avitaminosis, see Vitamins 

Asotorrhaa, 415 








B 
B. acidi preg vie 554 
B. » 298, 300 
B. aivatesceue: 560. 
B. ambiguus, éce Schmitz 
B. cholerze suis, 29x 
B. coli, 36, 50, 51, 76, 166, 167, 207, 221, 238, 
235, 270, 298, 372, 873, 427, 449, 451, 454, 
467, 554, 558, 562, 571 573 
B. diphtheriz, 329 
B. dispar, 28, 554, 560, 562 
B.d » 60, 556, 560, 571. See also 
Sonne, Schmitz, Shiga q 
B. enteritidis, 207, 223, 297, 298, 554 
B. faecalis alkaligenes, 554 
B. flexneri, see Jexner 
B. fusiformis, 467 
B. morgagni, 298, 554 
B. mucosus capsulatus, 51 
B. neapolitanus Emmerich, 51 
B. necrephorus, 435 
B. paratyphosus, 299, 554, 573 
B. proteus, 298, 299, 575 
B. pseudo-dysenteriz, 56: 
B. pyocyaneus, 36, 238, 558 
B. schmitszi, see Schmitz 
B. shigee, see Shiga 
B. smegma, 569 
B. sonnel, see Soune 
B. thompsoni, 298 
B. tuberculosis, 5(2 
B. typhi-murium, 297 
B. typhosus, 35, 299, 554, 571, 573 
Bacteriophage, 37, 100, 114, 303, 305, 317, 322, 
Bael fruit, 24, 193, 394 
Balanitis, dysenteric, 60 
Balan » 29, 82, 354, 552 
Balantidium coli, 29, 254, 546, 553, 571, see 
HRalantidiasis 
Bandi's method, $11 
Bandoeng sprue, 403 
eal al diplococcus, 434, 444, 448, 465 
um enema, see nema 
——— meal, 4, 168, 377, 480 
Batavia powder, 395 
Bedsores, 92, 101, 310 
Benerva, 371, 397 
Beriberi, 110, 830, 333, 384, 340 
Beeredka's antivirus, 454 
——— oral vacaine, 114, 823 


Beta naphthol, 293 

Bile, action of, 355 

——— deficiency of, 855, 407, 418 
-——— dysentery bacilli in, 43 

—— extract, 108, 114 

—— in urine, see Urine 

——— in vaccine treatment, 114 
salts, 205, 409 

Bilharaia, 29, 275, 558 
Bilharziasis, 275, 522, 526, 552 
—— and Fp ie 327 

—— predisposing to dysentery, 76, 288 
—— simulated by liver abscess, 228 
——- ——- by polyposis, 486 

—— treatment of, 287 
Bilirubinsemia, 383 
Bilirubinuria, see Urine 
Bilivaccine, 323 
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Biopsy, 10, 174, 175, 285, 485, 491, 194, 502, 5038 


Bismuth and colitis, 436 

for amirbiasis, see E. B. I 
for cholera, 320 

—— for coccidiosis, 266, 268 











—— for dysentery, 62, 96, 271 
for food poisoning, 300 








—— subnitrate, 193 
Blackhead in turkeys, 542 


Blackt ue disease of dogs, 328, 335,. 


Blanfo: » 279 

Blastocystis hominis, 542, 547, 553 
Blepharospasm, 73 

Blood, bilirubin in, 358 

~——— cholesterol, 359, 380, 413 


for colitis, 430, 431, 453, 454, 455, 454 


aubgallate, 62, 103, 430, 453, 455, {64 


34) 


——- count in amebiasis, 176, 202, 218, 227, 236 


See also Leucopenia, 


— cultivation of dysentery bacilli from, 42 


——— examination of, 3 

—— in bavillary dysentery, 58, 87, 176 
—— in cholera, 309 

—— in sprue, 8, 356 

~———— pressure, in Addison's disease, 379 
~——~ —-— in bacillary dysentery, 56, 60 
in cholera, 310, 316 


—— 





—— —— in emetine treatment, 182, 184, 185 


——— --~— in hill diarrhrea, 403, 404 
—— -——— in sprue, 370 

—— -—— in steatorrhaa, 412 

——- sedimentation rate of, 444, 503 
specific gravity of, 60, 309, 316 
sugar, 358, 403, 407, 411, 413 








—— transfusion, 92, 93, 101, 346, 372, 398, 412, 


450, 451, 455, 156, 460, 463, 464, 

urea, 41], 458 

Boehncke's Dysbakta, 99, 113 

Bolus alba, 104, 314 

Bone and joint pains, 382, 411, 414. 
Rheumatism 

—— fragility of, 383, 412 

Borborygmi, 364, 425, 482, 518 

Botulism, 297 

Bouton en chemise ulcer, 88, 152 

Bowel, see Intestine 

Brain, amcebiasis of, 119, 249 

—~— - bilharziasis of, 278 

—— in bacillary dysentery, 62, 63. 
Psychorism 

~-— in mushroom poisoning, 470 

—— — wasting of in pellagra, 380 

Broad-street pump, 303 

Bronchiectasis, 219, 245 

Bronchitis, 68, 404 

Bubo, climatic, see Lymphogranuloma 

Bulinus, 279 

Bullz, 332 

Bungalows, sprue, 346, 492 

Buttocks, infiltration of, 283 
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‘See also 
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Cc 


Cachexia, 9, 14, 166, 257, 887, 401 
Cascostom »iv amccbiasis, 187, 198 
-— in dysentery 108 
- in colitia, 459, 460, 463, 

-~— in tuberculosis, 504 
Ceecumn, abscess af, 197 

~ -- actinomyccsis of. 498 
——— amoebiasis of, 156, 164, 168, 178 

~ — balantidium in, 546 

~~ — cancer of, 197 

-—~ Crohn's disease in, 516 

—— dientamarha in, 542 

——— inflammation of, see Typhlitis 

— — intussusception >f, $26 
—— perf ration of, 197, 849 

-—~- shrinkaze of, 488 

~-- tuberculcsis of, 499 

—— tumours of, 522 

—— ulceration of, 437 
Calcturn and celiac disease, 405, 408 

——— and idiopathic steatorrhava, 388, 410, 411, 

418, 414 

-—— and sprue, 358, 366, 380, 383 

—— and ulcerative colitis, 436 
for colitis, 452, 455 
for hill diarrhaa, 404 
—~-— for mercury poisoning, 468 
-~-— for serum rash, 99 
—— for aprue, 374. 397 
for tuberculogis, 503 

—— gluconate, 366, 397, 413, 414, 462, 456 
——-— in intestinal gand, 428 
Cabculys, biliary. 211, 222, 415, 424 
—— pancreatic, 415, 416 
—— renal, ~ arr orbiaais, se 196 
——— —— and giardiasis. 2 
—— —— and sore 372 
pei ee 383, 393, 398, 399, 402, 41 
ion, 93, 39 9, , 414 
see Carcinoma 


promod 190, 192 

Carbo-medicinalis Merck, 95 
Gately metabolism, 329, 356, 380, 403 
Carbon ictrachioride, 258, 288, 293 
™~ moma, and actinomycosis, 497, 498 











and amcbiasis, 161, 162, 164, 188, 175, 194, 
195, 197, 198, 218, 222, 223, 225, 226, 
246, 250, 252 
—— and bilharmasis, 281 
—— and Crohn's disease, 618, 519 
——— and diverticulitis, 522, 523 


——— and hemorrhoids, 536 

-—~— and pellagra, 334 

a me polyposis, 483, 484, 185, 489, 491, 494 
——— and tuberculosis, 499, 502, 503 

-——— and ulcerative colitis, 443 

——- of colon, 439, 443, 481, 499 

—-— of pancreas, 331, 416 

—— of a see Rectum 


Carotene, see Vitamin A 

Carrei-Dakin irrigation, 238, 239, 240, 244 

Carriers, convalescent, 70, 95, 125, 304, 538 

imme Of amceba:, 119, 121, 125, 129, 135, 158, 
y babar 176, 191, 199, 228, 552, 538 

evoke a ra ry, 89, 50, 65, 70, 75, 

—— of Dtiharela, 26 

—-—~ of cholera, 308. * 05, 307, 810, 321 


—— of food , 398, 299 
Casale ood poisoning 
Casonl test, 228. See also Intradermal reaction 
Cataract, $10, 382, 411 
Catarrk and sprue, 839 
Cats, emebaais i in, 154, 177, 186, 535, 587. See 


—— batharsiasis in, $77 


INDEX 


Cate, emetine in, 188, 186 
—— he hyiasia in, 292 
—— livera — in, 159, 206 
Cephaelin, 120, 186 
Cercariz of bilharzia, 278, 285 
—— of flukos, 292 
gee Trichomonas 

Cevitamic acid, Sid sa ascorbic 
Ceylon sore mout: 
Chamomile, sce Enema 
Chaparro amargzosa, 193 
Charcoal, medicinal, 24, 93, 95, 96, 101, 198, 

366, 896, 455, 456 


—-~ in hot bo x, 100 
-Leyden crystals, 8, 88, 172, 195, 208, 
246, 266, 267, 268, 445, 483, 485, 495, 553 

Charkaolin, 101, 896, 456 

Chelioeis, sce Stomatitis, angular 

Chenopodium, oil of, 257 

ae epidemic, 121, 122, 134, 162, 165, 178, 

Chicken pellagra, 829 

Children, amoebiasis in, 123, 127, 182, 249 

-—--— bacillary dysentery in, 83, 44, 54, 63, 67, 
68, 75, 92, 96, 99, 100, 109, 110, 115, 186, 
142, 148, 144, 145, 149, 150 

—— bilharziasis in, 284, 288 

~~—— cholera in, 319, 820 

—— coccidiosis in, 267 

celiac disease in, 377, 405, 406 

—— colitis in, 423, 427, 431, 4B4, 439 

crazy pavement skin eruption in, 351 

—~— gevgraphical tongue in, $76 

-~—-— giardiasis in, 258, 259, 260, 261, 54! 

—_—— intussusception in, 3525 

——~ iodama@ba in, 541 

leishmania in, 272 

—~— hver abscess in, 124, 204, 228 

——- weophagostomiasis in, 201 

—~—- pellagra in, 328, 833 

—— polyp in, 493, 494 

—— quinoxy! for, 187 

— -~ rectal foreign bodies in, 527 

—— sprue in, 346, 379 

—— summer diarrhaa in, 312 

—— tuberculosis of colon in, 498 


Chilka, 105 

Chtlomastix inves 29, are ib 555 
——— —— dysentery due to, 84, 26 
Chiniefon, see  Quinoxy! 

Chioasma, 561 

Chioride loss, +h 809, 313 


Chiorod: 
Gholangytie, 223 223, 224 
lecystitis 


Chol and oe 810 

—— and is, 258, 2 

—— simulated b Mare inste. 163, 197, 202, 214, 
226, 235 

——. —-—— by cancer, 482 

Cholera, 301, 552 

—— ambulatory, 309 

——~ and sprue, 368, 373 

— diagnosis of, 310, B74 

—— immunity to, 308, 806, 323 

—— mortality of, 320 

—— pathology of, 306 

—— prophylaxis of, 820, 321 

—— red reaction, 305, 569 


To aeeaieted by arsenic poisoning, 467 
—— —— by ne dysentery, 54, 58, 60, 68, 


——~ —— by pilbaraiasis, 288 

_—_ Sl eran malarial dysentery, 268 
a OY 

—w mn DY hell apenn ner 470 
—— treatment of, 314 

—— vaccine, 805, $22 

—— vibrio, 804, 810, 569, 574 











INDEX 


Cholera -typhoid, 308 
Cholerophage, 322 
Cholerine, 307 
Chromatolysis, 41, 330 
Chromoascopy, 360 
Chvostek's sign, 333, 866, 108 
Cirrhosis, see Liver 
Cleopatra, 29: 
Climate and amucbiasis, 125 
——~ and cholera, 802 
~— and dysentery, 33, 44 
-— ~ and hill diarrhosa, 403 
~~ — and pellagra, 328 
-— and sprue, 346 
ate ar ae eat of mucosa, 47, 48, 53, 76, 
—-—~ of liver, 205 
Coccidiosis, 29, 265, 518 
Cochin diarrhma, see Sprue 
Coeliac disease, 67, 269, 330, 340, 347, 356, 358, 
377, 382, 405, 552 
Cohnhelim cell rest theory, 487 
Colectomy, 164, 199, 327, 442, 460, 492 
Colitis, acute hemorrhagic, 436 
—-—~ amorbic, 119 
--— and ammbiasis, 135, 163, 121° 127 
——— and giardiasia, 259 
--—=— due to anwsthetic, 468 
—— due to magnesium sulphate, 168 
-——— gravis, 433 
——~ pummatous, 006 
---~ Jeishmanial, 271 
—- membranous, {v1 
—--— mercurial, 466 
migratory, 417 
—— muco-membranuus, 126 
-—— mucous, 421, 552 
——— - and dysentery, 50, 67, 75 
—— — ~~ and polypi, 495 
——~- ——— and ulcerative colitis, 434, 440 
—— — - following amabiasis, 168, 194 
—— my xcedematous, 470 
—-— polyposa, 487 
regional, 447 
~—— segmental, 447 
spastic, see Colitis, mucous 
-—- - subacute, 79 
—— thyrotoxic, 469 
-~—— tuberculous, 447, 499 
—— ulcerative, 433 
ww —-~— and cancer, 483, 485 
---- and Crohn's disease, 518, 519 
-—— ——-~- and mercury poisoning, 167 
-—- --- and mucous cohtis, $34 440 
—— —~— and polyposis, 491 
—-- —— and tuberculosis, 501, 5014 
-——— -— chronic, 79 
contra-indicating sigmoidoscopy. 9 
-~ ~— --— diagnosis of, 444, 483, 485, 487, 552 
pathology of, 436 
prognosis of, 461 


a ds Si sae 442 

—— —-— relapses in, 438, 462 

— ——— simulated by ammbiasis, 174, 195 
-~ — ~—— —-~— by bacillary dysentery, 61, 74 
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—— —— —— by lymphogranuloma, 513 

-—-— —— ——— by polyposis, 487 ; 

—- — -——by tuberculosis, 501, 502, 603, 
504 : 

-~—---- treatment. of, 102, 106, 148, 462 


—— urremic, 436, 468 

Collapse, 60, 62, 63, 101, 109, 197, 269, 300, 
301, 807, 808, 310, 313, 476 

-~—- treatment of, 317, 318, 319 

Colocynth poisoning, 270 

Colon, absorption from, 356 

-—— affections of, resembling dysentery, i? 

—— cancer of, see Carcinoma 
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Colon, distension of, 47, 49, 165 See also 
Megacolon 
gangrene of, see Gangrene 
— — examination of, 6 
~—— in dysentery, 33 
— in pellagra, 330 
——— irrigation of, 108, 106, 109, 261, 265, 271, 
396, 430, 453, 459, 464, 505 3 
— — malformation of, 165 
perforation of, see Perforation 
-— removal of predisposing to pellagra, 327 
shrinkage of, 438, 446,.518 
spasticity of, 4, 167, 442 
- -— stenosis of, see Stenosis 
—— stricture of, see Stricture 
—— syphilis of, 606 
— -- thickening of, 4, 217, 437, 447, 501, 516 
-— tuberculosis of, 483, 499, 522 
——— {umours of, 522 
——- ulceration of, 51, 131, 331, 498 
Colopathy, mucous, see Colitis, mucous 
Colostomy, 103, 106, 252, 344, 459, 492, 506, 
507, 516, 623 
Coma, 63, 270, 297 
Complement deviation reaction in bilharziasis, 
285 
—- — fixation test, 177, 514 
Condylomata, sve Anus 
Congo red, 192 
Conjunctivitis, complicating dysentery, 62, 71, 
72, 109 
lymphogranuloma, 515 
-— — uleerative colitis, £13 
—— treatment of, 109 
Constipation, after sprue. 365. 394, 397 
—— and arthritis, 71 
and pellazra, 331 
in amebiasis, 160, 161, 163, 167. 194 
—— in bacillary dysentery, 71 
~- ~ in carcinoma, 482, 484 
—— in cholera, 320 
—— m Crohn’s disease, 51% 
- ~in diverticulitis, 523 
in food poisoning, 300 
—— in giardiasis, 260 
in intussusception, 525 
—-— in lead poisonimy, 467 
—-~ in lymphcegranuloma, 510. 512 
- -~ in mucous cohtis, 423, 424 
—--— in pancreatitis, 416 
— in polyposis, 490 
——— in tuberculosis, 501 
-—— preparation for sigmoidoscopy in, 15 
Convalescence, after dysentery, 70, 72, 77. 90, 
95 
—-—— ufter spruce, 399 
Convulsions, due te bicarbonate of soda, 319 
—— in dysentery, 63, 69 
-—~—— in pellagra, 334 
pcr phyrint ria, 333, 336 
Coproporp uria, 333, 336 
Coramine, 336 
Cornea, inflammation of, 329, 443, 41% 
ulceration of, 310 
Cough, 211, 219, 225, 230, 246, 287 ; 
Councilmania lalleuri, see Entamoeba coli 
Cramps, dite to meotinic acid, 336 
-— fireman’s, 312, 313 
——— in bacillary dysentery, 60, 63, 74, 105, 269 
-—~-— in cholera, 301, 307, 308, 313 
—-—~ in Crohn's disease , 518 
—— in food poisoning, 297 
——— in idiopathic stextorrhira, 3882 
---— in pellagra, 533 
—— in polyposis, 490 
in sprue, 366 
— — in trichiniasis, 31! 
—— in ukerative colitis, $42 
—-— sphinteric, 105 
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Crampe, stoker's, 813 
—— treatment of, 105, 314, 3897. 
Tetany 
Crane's string sign, 427 
vement skin eruption, 331 
Crohn's disease, 516 
Culebrilla, 334 
Greiitie 3 ee clitis 
Cyclitis, see Irido-cy 
Cyllin, 96 
Cyst passers, see Carriers 
Cystoecopy and me poisoning, 467 
Cysts, amcebic, 120, 151, 170, 194, 267, 531, 534, 
555 
demonstration of, 172 
—— —— treatment of, 184, 241 
—— balantidial, 546 
—— carriers of, see Carriers 
—— coccidial, 265, 267, 549 
—— flagellate, 264 
—— piardial, 259, 261, 267, 544 
iodine, 541 
—— multiple, 228 
of chilomastix, 545 
of embadomonas, 546 
of endolimax, 540 
of entameeba coli, 539 
—— of enteromonas, 545 
—— of :odamacba, 541 
of liver, 228 
of tricercomonas, 545 
—- retention, 1n bacilary dysentery, 40, 50, 54 
in polyposis, 488 


Cytodiagnosis, 80, 286, 428, 445, 483, 485, 494 
D 


See also 





























Dekin's solution, 102 
Decompression relief, see X-rays 
tion of cord, sub-acute combined, 330 

371, 377, 382, 393 
Dehydration, 62, 68, 101, 308, 348, 470 
Delirium, 59, 69, 334, 475 
Dementia in pellagra, 327, 333 
Depression, 182, 331, 333, 369, 425 
Dermatitis in idiopathic steatorrhaa, 411 
—— in pellagra, 327, 332, 334, 382 
—— in strongyloidiasis, 293 
—— toxic, 192, 330 
Dermatol, see Bismuth subgallate 
Diabetes and sprue, 372, 373, 377 
Diaphragm, paralysis of, 227 
Diarrhara, acclimatization, 59 
—— actinomycotic, 498 
—— after cholera, 310 
—— amabic, 120, 161, 163, 194, 195, 202, 211, 

218, 244, 216 

—— and cramp, 366 
—— and tetany, 358 
and unne, 360 
—— bacillary, 54, 61, see Dysentery 
——— balantidial, 254 
—— chronic pancreatogenous, 378 
—— cocci , 265 
—— emetine, 182, 184, 185 
—— flagellate, 263, 544 
—— fluke, 292, 293 
—— giardial, 259, 260, 261 
—— hill, see Hill 
—— in anzmia, 392 
—— in carcinoma, 482, 484 
—— in colitis, 424, 441, 468 
——— in Crohn’s disease, 518 
—— in diverticulitis, 523 : 
—— in emetine treatment, 182, 184, 185 
—— in food poisoning, 297, 299, 300 
— in idiopathic steatorrhwa, 382, 405, 412 
-— in intussusception, 525 
—— in lymphogranuloma, 510, 513 
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Diarrhoea, in mushroom poisoning, 475 
——— in pernicious anzmia, 382 
—— in polyposis, 490, 494 
~—— in tabes mesenterica, 379 
investigation of patient with, 1 
—— lienteric, 260, 807 
malarial, 268, 270 
——— mercurial, 467 
nematode, 293 
— pancreatogenous, 378, 416 
—— paratyphoid, 299 
pellagrous, 327, 331, 332, 383, 334, 382 
—— purpuric, 477 
—— quinoxyl, 187, 188 
—-—— scorbutic, 337 
ship, 65 
Sonne, 68 
sprue, 67, 337, 346, 347, 353, 357, 358, 361, 
865, 368, 371, 395 
summer, 68, 312 
—— thyrotoxic, 469 
treatment of, 105, 390. 
See also Amccbiasis, Dysentery 
—— trematode, 292 
tuberculous, 501, 504 
—— white, 67 
chronic, 337 
Diathermy for rectal stricture, 615 
Dientameeba fragilis, 542 
Diet, deficiency in colitis, 436 
in pellagra, 328, 334 
in sprue, 339 
-—— in bacillary dysentery, 90, 101 
——— in bismuth treatment, 193 = 
—— in cosliac disease, 409 
—— in combined treatment of amabiasis, 189 
in convalescence after amubiasis, 196 
in diverticulitis, 524 
—— in food poisoning, 300 
—— in hill diarrhaa, 404 
in mucous colitis, 431 
in sprue, 384, 389, 399 
—— in ulcerative colitis, 452, 457 
ketogenic, 334 
Diplostreptococcus of colitis, 434, 438, 444 
448, 462 
Diverticulitis, 168, 228, 483, 520 
and colitis, 424 
-——— and Crohn’s disease, 519 
and tuberculosis, 503 
Diverticulum, acquired, 520 
—— Meckel’s, 519 
Dmelcos vaccine, 514 
Dog, amebiasis in, 132, 154, 158, 535, 537, 538 
—— bacillary dysentery in, 38 
——- bilharziasis in, 277 
—— colitis in, 435 
heterophyiasis in, 292 
—— hydatid in, 228 
-—-— isospora in, 549 
——- mushroom poisoning in, 474 
—— pellagra in, 336 
—— typhus in, 328, 335, 341 
Doub! heat method, see X-rays 
Dreyer’s technique, 85, 563 
Duodenitis, 168 


see Ulcer, duodenal 
Dyak hair slough, 88, 153 
» 4¢€ hncke 
Dysentery, acute, 83 
—— amcebic, see Amcobiasis 
—— arthritis in, see Arthritis 
—— asylum, see Asylum 
—— bacillary, 4, 21, 26, 33 
abortive, 88, 59 
—— ~-—— and amcebiasis, 45, 51, 54, 66, 75, 76, 
see distinction from 
——— —— and appendicitis, 68, 167 
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Dysentery, bavillary, and bilharziasis, 76, 286 

-——- --—~ und cholera, 812, 313 

and coeliac discase, 409 

- ----- and colitis, 61, 67, 741, 424, 127, 133 
438, 444, 418, 449, 461 
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~~ -~- —- and Orohn's discase, 519 

“+ and duodenal ulcer, 168 

tome and flagellates, see Mlagellates 
———— - -—— and gastric ulcer, 168 

~—— ---— and piardiasis, 261 

—-—— —~- and hill diarrhcea, 403 


—--— —-— and hypothyrojdism, 470 

——- -— and intussusception, 524, 526 

and malaria, ser Malaria 

-——--—~ and pellagra, 327, 329, 382 

——- and purpura, 477 

and sprue, 67, 78, 33%, 872, $85, 102 

and tuberculosis, 500, 604 

—- - -—-— carriers, see Carriers 

- choleraic, 54, 68, 60, 68, 89, 312, 313 

oe - - chronic, 33, 49, 52, 54, 59, 61, 77, 104, 

ART, 504 

complications of, 71 

contra-indicating sigmoidoscopy, 9 

convalescent, see Convalescence 

ee diagnosis of. 76, 79, 556 

—-—— = distinction from ameebic, 57, 58, 81 
7. 174, 176 

-——~ --— distinction from polyp, 487, 495 

—— —— Klexner type. see Flexner 

——— - formes frustes, 39 

= — — fulminating, 60 

vangrenous, 60 

——— ——— geographical distribution of 43, 136- 
150 

—— —-— habitat of, 42, 52 

-—— — - history of, 19 

—— -——— immunity to, 110 

——— ----- in animals, $8 
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- — in children, see Children 
incubation of, 56 
- -— —— laboratory infection, 39 
——~— —— larval, 65 
latent, 62 
— ——— - mild, 59 
~-— —— pathology of, 47, 52 
prognosis of, 109 
prophylaxis of, 38, 11 
relapsing, 54, 61, 60 
rheumatism in, 22 
—— -——— Schmitz type, see Schmitz 
sequel of, 73 
Shiga type, see Shiga 
ship-borne, 65 
—-— ---— simulated by amucbiasis, 174 
—— —— Sonne type, see Sonne 
—— —— spread of, 33 
stools in, see Stool 
susceptibility to, 112 
symptoms of, 54 
—— —-— theories of, 21 
-—— —— toxins of, 41, 47 
treatment of, 90 
——— —— types of, 59 

: - vaccination against. 99, 112. 115 
—-— balantidial, 254 
—--—- bilbarzial, 29, 275 
ciliate, 254 
classification of, 28 
——— fulminating, 60, 198 
goographical distribution of, 25, 43, 136 
helminthic, 29, see Rilharziasis 
—~—— historical survey of, 19, 43 
—— cape 271 
——— lying-down, 87 
—_ Se aisrial, 20, 29, 268 
——— mixed infections, 50, 61, 153 

—— protozoal, 119 
— root, 19, 23 
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Dysentery, ship, 24 

theories of, 21 

walking, 87 

Dysentulin, sce Quinoxy] 

Dyspepsia and amcebianis, 161, 164, 168, 201, 
218 = 

-— -and pellagra, 331, 382 

- + in carcinoma, 482 

——— in colitis, 425 

-— in dysentery, 61, 74, 168 

-—— in giardiasis, 261 

-~ —in hill diarrhwa, 402, 408 

-—— ip pancreatitis, 416 

——— in pellagra, 331 

—--— in sprue, 364, 368, 371, 377 

Dysphagia, 213, 346, 347, 368, 367, 382, 395 

Dysuria dysenterica, 22, 57, 59, 60, 101 








E 
E.B.I. treatment, 131, 165, 167, 176, 183, 199, 


vO2, 235, 241, 537 
— —-— - with quinoxyl. 176, 188, 235, 237, 239, 
252 
E.P.I, 186- 
Eatan, 456 
Eberthella dysenterie, 28. see Shiga 
~—— paradysenterin, 28, see Flexner 
Eczema and colitis, 422, 427 
—-- and sprue, 372, 373, 376, 395 
~—— and steatorrhara, 411 
Eggs, 4 
— — hilharzial, 276, 278, 2&3 
demonstration of, 281, Z&o 
duck, poisoning by. 298 
— - nematode, 293 
~ -— trematode, 275, 292 
Eimeria, 265, 549 
Ekiri, 33, 63, 150. 562 
Elephantiasis, 509 
--- - vulval, see Esthiomtne 
Elixir cholalic, 409 
Elm, slippery, 1014 
Emaciation, see Wasting 
Embadomonas, 261, 545 
Emetine, before liver operation, 236 
- combined with quinoxy], 188 
—— danver of, 123 
—-— dosage of, 181 
for wmorbiasis, 165, 180, 198, 245, 248, 250, 
937 
for amccbic hepatitis, 202, 234, 240 
for balantidiasis, 257 
—~—- for bilharziasis, 286, 288 
for diagnosis, 164, 226, 248 
resistance, 181, 183, 185, 187, 188, 535 
toxic effects of, 182 
—— with bismuth, see E.B.I. 
Empyema, 220, 223, 244 
Endolimax nana, 186, 267, 540, 541 
Endoscope, see Sigmoidoscopy, Specuhun 
Enema, acriflavine, 454 
altering bowel, 11 
aluminium, 453 
antimony, 288 
—— barium, 4, 79, 167, 177, 261, 427, 442, 444, 
446, 463, 483, 491, 494, 503, 504, 500, 
519, 5623, 624, 526 
—— bismuth, 62, 103, 430, 453, 454 
——— boracic, 454 
boric acid, 454 
—— carbasone, 192 
chamomile, 104, 454 
chenopodium, 257 
cod liver oil, 431 
emetine, 182 
etherol, 104 
—— eusol, 105 
——— for ameebic diarrhwa, 194 
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Enema for colitis, 452, 458 

—— for examination, 8, 18 

—— glucose, 104, 270 

—— hot, 101 

—— hyperalkaline, 820 

—— hypochlorite, 102, 104 

ichthyol, 104, 151 

iodine, 257 

10doform, 453 

—— kaolin, 104, 453 

—— linseed, 104 

—— medicated, 102, 453 

mercurochrome, 104 

methylene blue, 258 

-—— olive oil, 104, 257, 896, 397, 430, 453 

opium, ser Opium 

permanganate, 104, 454 

-—— quinoxyl, 124, 165, 187, 189, 261 

-—— retention, 62, 104, 124, 165, 187, 188. 189, 

192, 431, 451, 453, 456 

rivanol, 191, 456 

——- saline, 101, 104, 270. 318, 320, 396, 446, 
494, 524 

-—— s€rum, 62, 98 

--— silver salts. 103, 454, 495 

——--~ slippery elm, 104 

—— sodium hicarbonate, 102, 104, 187, 189, 
192, 261, 265, 268, 271, 4538, 524 

--~— sodium thivsulphate, 468 

—— starch, 105, 454, 456 

stovarsol, 192 

—-— Bulphaguanidine, 451 

tannic, 104, 194, 257, 404, 454, 456. 





























4165, 492 








water, 452 
Entamaeeba coli, 23.51. 267, 531, 533, 534, 538, 
541 
—-— dispar, 532 
—_——- » 532 
—— histolytica, 22, 29, 51, 88, 119, 120, 338, 
485, 541 


culture of, 536, 570 
—— ——-~- cyst of, see Cysts 
demonstration of, 84, 170, 230, 551, 
—— —-— in liver, 202, 204 

life of, 151, 156, 531 
morphology of, 532 
—~—- -——~ propagation of, 535 
—— mana, 186, 267, 540, 541 

— — simulated by histiocytes, 54, 80, 82 
Enteritis, 297 

—— amebic, 119, 538 

——— and intussusception, 5214 
and pellagra, 334 

—— choleraic, 306, 309 

chronic cicatrizing, 616 

--— giardial, 259 

in celiac disease, 198 
leishmanial, 271 

~—— malarial, 271 

simulated by amwbiasis, 197 
-——— Sonne, 69 

—— sprue, 338 

-—— tuberculous, 197 
Eatero-colite endémique, 338 
Eateromonas, 186, 545 
Euaterospasm, 422, 423 
Enterostomy , 504 
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—— in coccidiosis, 264 

—— in hydatid, 22 

-—— in polyposis, 491 

——— in trichiniasis, 312, 314 

ome in bilharzial pseudo-tubercles, 281, 
282 

~—— in liver, 208 

Eosinophils in stools, 80, 81, 257, 287 


INDEX 


Epididymis, amobiasis of, 119, 249 
erol, see Vitamin D 
Ergotism, 331 
Erythema in pcllagra, 330, 332 
——— in purpura, 476 
-———- in tuberculosia, 505 
roblastsemia, 408 
der operation, 246 
Esogen, see Vitarrin A 
Esthioméne, 508, 510 
Ether colitis, 468 ~ 
Etherization of joints, 109 
Etherol, 104 
Eucortone, 49 
Euphagin tablets, 395 
Eusol, 102, 105, 109, 112, 236, 441 
Euvaleroil B, 429 
Eye complications, 443. See also Cataract, Con- 
junetivitis, Trido-cyclitis, Uveitis 


F 
Facies hippocratica, 60 
» see Stools 
-—-— incontinence of, 60. 92, 270 
Feecoliths, 520 
Famine, 2! 
Fasciolopsiasis, 292 
Fat, absorption of, 329, 344, 354, 377, 382, 405, 
407 


——-—- disappearance of in dysentery, 48 
-—— in covliac disease, 107, 408 
in stoal, see Steatorrhuwa 
-—— metabolism in hill diarrhea, 103 
necrosis, 416 
— - tolerance, 427 
Filix mas, 257 
Fireman’s cramp, 312 
Fischer's double-contrast method, see X-rays, 
double contrast 
Fish, flukes from, 292 
Fissures, anal, 6, 502 
Fistula and pellagra, 334 
-—— bilharzial, 283, 289 
~—— carcinomatous, 481 
—— choledocal, 220 
--— fecal, 155 
—— gastro-jejuno-colic, 343, 379 
—-— gastro-colic, 409 
-—— in ano, 155, 502 
-—— in Crohn's disease, 518 
—— in diverticulitis, 521 
- —in lymphogranuloma, 511 
— ~— 1n ulcerative colitis, 443, 444, 463 
—— rectal, 6, 4, 197, 283, 289, 509, 512 
——— recto-vaginal, 197 
—— vesico-colic, 253, 521, 523 
tes, cultivation of, 571 
-—— differentiation from amoeba, 200, 542 
—— dysentery duc to, 29, 51, 84, 258, 263, 552 
—— in duodenum 544 
—— in stool, 555 
Flask shaped ulcer, 152, 159 
Flatulence, 163, 260, 266 
—— in covliac disease, 408 
——- in colitis, 456 
-—— in hill diarrha@a, 402, 404 
—— in sprue, 365, 868, 371, 389, 892 
——— treatment of, 101, 396, 456 
Flexner, dysentery, 28, 59, 560 
—-— —— and colitis, 50, 434 
—— ~——— arthritis in, 71 
———— —— bacteriophage for, 37 
—— —— carriers, 39 
~—-— ——— causing summer diarrbma, 63 
—— —— course of, 56, 59 
—— ——— diagnosis of, 77, 85, 554, 566 
_——— geographical distribution of, 186-150 
—— —— history, 25 
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Flexner uynentery in animals, 38 

—— ——— in asylums, 64, 65 

—— -——— isolation of, 52, 559, 560, 572 

laboratory infection by, 39 

prophylaxis of, 38, 112 

——— proportion of, in epfdemic, 82, 84, 
186--150 

ship-borne, 65, 66 

simulated by Sonne, 68 

spleen in, 48 

—— spread of, 34, 36 

stools in, 58 

toxins of, 42 

——— —— treatment of, 93, 95, 97 

vaccine of, 113 

viability of, 559 

Flies, spreading amubiasis, 121, #25, 199 

cholera, 324 

dysentery, 34, 62, 65, 111, 139, 560 

Flukes, see Trematodes 

Foetus, cholera in, 310 

Folliculitis of Stannus, 333 

Food poisoning, 297, 312 

——— predisposing to dysentery, 33, 66, 111 

—— spreading amebiasis, 122, 130, 199 

——— --—-—~ bacillary dysentery, 33, 65, 67, 69 
111 

cholera, 303, 324 

flugetlates, 263 

Forceps for sigmoidoscupy, 10 

Foreign bodies in rectum, 527 

Fouadin, 2838 

Frei-Hoffman reaction, 3, 508, 510, 511, 513 

Fruit, danger of, 65, 111, 122, 199, 323 

——— in sprue, 393 

Fulguration, 460 

Fungus, actinomycotic, 497 

—— in skin, 330 

in sprue, 339 

——- poisoning by, 473. 
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See also Actinomycc sis 


G 


Gall-bladder, dysentery bacilli in, 43 

empyema of, 222, 226 

examination of, 4 

——— in cholera, 306 

in dysentery, 48 

Gall-stones, 211, 222, 415, 416, 4214 

Gametocytes, 269 

Gangrene, in am hiasis, 155, 197, 198, 221, 250 

in bacillary dysentery, 47, 60, 73 

in cholera, 310 

in hemorrhoids, 526 

—— in intussusception, 525 

—— in malarial dysentery, 270 

Garrow's agglutinometer, 87, 311, 508, 565 

Gastritis, 332, 360, 382 

Gavano, 186 

Gee-Herter disease, sce Cucliac disease 

Gee-Thaysen disease, see Steatorrhuwa 

Genito-ano-rectal syndrome, see Lympho- 
granuloma 

Gentian violet, 293 

Genu valgum, 382 

Ghoet , 80, 82 

Giardia in 

« see Giurdiasis 

Giardiaasis, 29, 84, 258, 409, 424, 552 

—— in mixed infections, 51 

---——- in monkeys, 186 

a in sprue, ae 

G tumm 

Glands, lymphatic, in amu-biusis, 197, 218 . 

_—_-— —— in bilharziasis, 278, 281 

-——— —— in dysentery, 42, 47 

—--— —— in lymphogranuloma, 508, 515 

—— -—— in syphilis, 876, 506 




















» 29, 538, 542, 553, 355, 571, 
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Glands, | y nphatic, sarcoma of, 344 

—— —— tuberculosis of, 379, 409, 502, 504. 
See also Lymphadenoma, Lympho- 
sarcoma, Adenitis 

Glauramine, 395 

Glossitis, endemic, 341 

in anemia, 382 

in diabetes, 377 

in hyperacidity, 377 

———— in idiopathic steatorrhwa 410 

~—— in pellagra, 330, 331, 336, 382 

~—— in sprue, 349, 362, 376, 382, 392 

treatment of, 341, 343, 394 

Glucose, absorption of, 353, 355, 380, 361, 413 

enema, 104, 270 

for dysentery, 98 

--—— for liver inefficiency, 240 

- -—~ for sprue, 359, 391 

for ulcerative colitis, 456 

——- ~ metabolism in sprue, 359, 361 

to counteract antimony, 287 

Glycosuria, 416 

Goitre, exophthalmic, see Thyrotoxicosis 

Gonorrhea, 71, 441, 511 

Granuloma, 49, 164, 199, 516, 517 

Gregg’'s tampon tube, 107 

Gumma, 227, 506, see Syphilis 
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Heematemesis, 161, 269, 283, 442, 443 

Hematocrit, 309 

Hzmaturia, 177 

Heemochromatosis, 415 

Heemopoiesis, 340, 350, 357 

Hzemoptysis, 245, 2416, 247 

Hemorrhage, gastric, see Hamatemesis 

—— gingival, 375 

—— hepatic, in amoebiasis, 205, 236 

——— in idiopathic steatorrhwa, 383, 412 

-— in mushroom poisoning, 475 

——— in polyposis, 490 

—— -- im purpura, 477 

in sprue, 373 

-- - intestinal, 9 

——-— —-— in amerbiasis, 163, 155, 160, 162, 164, 
165, 174, 198, 220, 223, 246 

~- in bacillary dysentery, 48, 53, 61, 62, 
74, 77, 88, 104, 108 

- —- ——~— in balantidiasis, 256 

in bilharziasis, 280, 286 

—— —— in carcinoma, 482, 484, 489 

- -+—— in colitis, 425, 426, 438, 441, 443, 444, 

447, 454, 463, 465 

- ~-in diverticulitis, 523 

in food poisoning, 800 

-——~——— in hemorrhoids, 527 

in intussusception, 520 

—— in malarial dysentery, 269, 270 

—— in nematode infestation, 293 

~——— in polyposis, 489, 491 

—--- in polypus, 494, 495 

in purpura, 477 

———- ——— in sprue, 397 

—— —-—~- in tuberculosis, 501, 503 

—— ~-—- treatment of, 104, 106 

of tongue in sprue, 367 

Heemorrhoids, 6, 8, 13, 18, 526 

~—- and amebiasis, 166, 167. 197, 526 

-——— and bilharzias:., 285 

——- and colitis, 424 

-—— and lymphogranuloma, 512 

---— and sprue, 372 

blood from, 167, 527, 451 

——— thrombosed, resembling tumours, 18 

Headache, 60, 261, 287, 297, 300, 313, 425, 476 

Heart disease and hepatitis, 202 
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Heart failure in cholera, 310 

—— —— in dysentery, 61 

in sprue, 368, 370 

—— in cholera, 306 

—— in dysentery, 48, 51, 74, 110 

——— in emetine treatment, 182, 183, 184 

—— in liver abscess, 217 

in pellagra, 330 

in sprue, 349 

in ulcerative colitis, 443, 419 

Heliotherapy, 399, 457 

Helminths, 4, 29, 451 

Henoch's purpura, 476, 526 

Hepatex, 398, 41-4 

Hepatitis, anuebic, 119, 120, 124, 165, 189, 191, 
197, 20 

and dysentery, &8 

—-— and fever, 162 

—-— in mushroom poisoning, 475 

-——— treatment of, IS1, 185, 191 

Hernia, diaphragmatic, and pellagra, 331 

Herpes labialis, 62 

Herter-Heubner diseuse, see Cuwliac disease 

Heterophyiasis, 292 

Hiccough, 62, 101, 109, 246 

Hill diarrhova, 402 

-——— ——— and sprue, 338, 339, 372, 402 

——~ —— intrinsic factor in, 339 

Hippocratisme digitale, 491 

Hirschsprung's disease, see Megacolon 

Hiss dysentery bacillus, 136, 110, 148, 150 

Histamine effect, 336, 344, 354, 392 

test, 260 

+ ——— In spmie, 359, 375 

Histlocytes, see Macrophages 

Histomonas fragilis, 512 

Homosexuality, 510 

Hong Kong doz, 59 

Horse, sclerostome of, 291 

-~—— serum in dysentery, 42, 97 

Hydatid, 222. 226, 227 

Hydrarthrosis, 72 

Hydrolax, 92 

Hyperzmia stave of bacillary dysentery, 47 

Hypervesthesia, 73, 183, 227 

Hyperbilirubinzmia, 35%, 33 

Hyperchliorhydria, 360, 376, 424, 425 

Hyperglobinzmia, 514 

Hyperthryoidism, 424, 469 

Hypochlorhydria in amvwbiasis, 168 

—— in dysentery, 74 

in hill diarrhea, 403 

in pellayra, 332 

in spruce, $59, 375, 382, 398 

Hypocholesterolemia, 359 

Hypoprothrombinzmia, 412 

Hypothyroidism, 470 

Hysteria, 331), 463 





























I 


Ichthyol, 104 

I to mercury, 467 

——— to stovareol, 192 

Heitis, regional, 516 

Lleostomy , 94, 106, 109, 198, 435, 499, 460, 461, 
492 

Heum, cancer of, 334 

gangrene of, see Gangrene 

——- in bilharziasis, 282 

-—— in dysentery, 33, 48, 4% 

in sprue, 349, 350 

-—— lymphosarcoma of, 380, 381 

—-—- removal of, 344, 38] 

~——-- tuberculosis of , 499 

——— ulceration of, 343, 349 

Immunity to amccbiasis, 125, 199 

-———~ tw chulera, 303, 306, 323 

-—— to dysentery, 110 
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INDEX 


Impetigo primarum viarum, 337 
Incontinence, sce Faces, Urine 
Indicanuria, see Urine 

Infantilism, 383, 405, 406, 407, 410, 411, 491 


Insanity and pellayra, 335. See also Mania, 
Melancholia, Psychosis 
Insomnia, 310 


Insufflation, rectal, 10, 15 

Insulin in cccliac disease, 407 

—— in spme, 359, 373, 391, 398 

Intestine, fibrosis of, 78 

— in sprue, 349, 370, 381, 389 

— resection of, 499, 504, 519 

shortcircuiting of, 504, 507, 519 

stenosis of, see Stenosis 

—— tuberculosis of, 499. See also Colon, Ileum 

Intradermal reaction, Fairley’s, 285 

—— —— in amupbiasis, 177, 22 

—— —-— in bacillary dysentery, 87, 113 

~-— -- ~ in bilharziasis, 285 

in cholera, 314 

—— -—-— in colitis, 435, 445 
Ivmphoyvranuloma, — see 

Hotfmann 

Intrinsic factor of Castle, 332, 339, 341, 350, 
307, 382 

Intussusception, 18, 73, 281,477, 488, 489, 491, 
493, 519, 524 

lodameeba butschlii, 185, 534, 541 

Jodine cyst, 541 

~—— reaction, 87 

- — treatment of amuvbiasis, see W.13.1,, E.P.1., 

Quinoxy!] 

-- — —— of thyrotoxicosis, 470 

Yodoform, 190), 453 

Ipecacuanha, 1°, 23, 180, 193, 246, 218, 257 

Irido-cyclitis, 72, 88,109. 

Irritability, 67, 264, 334, 369, 883, 407, 409 

-~--—— of colon, 421, 446, 447, 452, 484, 494, 503, 

o2t 

Isogel, 95, 194, 397, 430, 453 

Isospora hominis, 29, 265, 
Caceid tosis 

Ispaghul, 105 

Istra, 100 

Itching, 332 . 

Ito-Reenstierna test, 514 
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O38, 549, see 


J 


Jacaranda, 257 

James's powder, 2 4 

Japanese hot box, 100 

Jaundice, 202, 211, 219, 224, 227, 270, 310, 416i, 
469, 475, 476 

Jejuno-ileal insufliciency, 343 

Jews, colitis in, 421 

——— pellagra in, $28 


K 


KY jelly, 14 

Kala-azar and bacillary dysentery, 76 

and hepatic abscess, 222 

- —— dysentery due to, 29, 76, 271 

-—-~ simulated by bilharziasisy, 284 

Kaldrox, 430, 455 

Kalzana, 397 

Kamillosan, 104 

Kantor’s sign, 413 

Kaolin, 96, 104, 314, 317, 395, 430, 452, 453, 
455, 470 

Katayama diseuse, 283, 285 

Kaylene, 4131, 455 

Kaylenol, 96 

Kelly's rectal tube, 9 

Keratitis, see Cornea 

Kho-sam, 193 





INDEX 


Kidneys, in cholera, 306 

——— in dysentery, 48, 51 

——— in mercury poisoning, 466 

in mushroom pcisoning, 475 

—— in sprue, 349 

Kitten, amosbiasis in, 126, 131, 132, 157, 158, 
165, 174, 531, 682, 536, 587. See also Cat 

Korsakoff’s syndrome, 330 

Kruse-Sonne bacillus, sce Sonne 

Kurchi bark, 191 

Kyphoscoliosis, 382 





L 


Laboratory animals, amobiasis in, 125, 159, 537 
—— bacillary dysentery in, 38, 41 
—— bilharziasis in, 277 
——— cholera in, 805, 806, 322 
—— lymphogranuloma in, 508, 513 
-——— mushroom poisoning in, 474 
pelagra in, 329 
—— ulcerative colitis in, 435 
Lac tion, 331 
Lactoflavin, 329 
Lamblilfasis, see Giardiasis 
Lathyrism, 331 
Lavoris, mouth wash, 100, 395 
Lead poisoning, 131, 467 
Leeches, 234 2 
Leishmania donovani, 29, 271, see Kula-azar 
Lens opacity, sce Cataract 
Leucopenia in anemia, 383 
in bilharzia, 285 
——— in pellagra, 383 
—— in sprue, 357, 383 
—— in steatorrhaa, 411 
Leucorrhaa, 264 
Limnezea, 279 
Ling, 292 
Linseed, 104 
Lipase, 354 
Litten’s diaphragm sign, 215 
Liver, abscess of, see Abscess 
—— amobiasis of, see Abscess, Hepatitis 
and carbohydrate metabolism, 356 
—— bilaterality of, 208 
-—— bilharziasis of, 277, 280, 282, 284 
-- - cancer of, 225, 484 
cirrhosis of, 202, 205, 227, 280, 282, 284, 
289, 334, 526 
——— coccidia in, 548 
—— dysentery bacilli in, 43 
—enlargement of, 208, 215, 217, 219, 223, 
227, 232, 260 
examination of, 4 
fatty deyencration of, 297, 475 
—— fluke, 293 
—— function tests, 234 
—— hypertrophy of, 202, 208 
———~ 1n vholera, 306 
—— in celiac disease, 407, 408 
—— in dysentery, 48, 51 
—— in hill diarrhoa, 403 
—— in mushroom poisoning, 475 
—— in pellagra, 330 
—— in sprue, 348, 849, 350, 365 
-——- inefficiency of, 240 
——- multilobular cirrhosis of, 334 
—— PP factor in, 328, 335, 341 
soup, 389, 398 
—— therapy in anwmia, 378, 383 
—~—- in cOliac disease, 408 
—— in idiopathic steatorrhoma, 383, 413,414 
——- —— in pellagra, 835 
in pernicious anemia, 341 
in sprue, 845, 847, 355, 359, 371, 383, 
398, 399 
—— —— in ulcerative colitis, 455 
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Loewe’s adrenalin mydriatic reaction, 415 
Lung, abscess of, see Abscess 

——- bilharzia in, 278 

compression of, 214 

—— fluke, 293 

—— in cholera, 306 

Lupus erythematosus, 330 

Lygranum, 513, 514 

Lymph glands, see Adenitis, Glands 
Lymph vessels, blockage of, 344, 379 
inflammation of, 511 
Lymphadenoma, 344, 379, 380, 519 
Lymphocytosis, 357 
Eymphogrennlons inguinale, 334, 435, 446, 
and syphilis, 506 

Lymphosarcoma, 380 


M 











‘Macrophages in amcebiasis, 157 


—— in colitis, 445 

in dysentery, 54, 78, 80, 88, 553, 555 

——— in kala-azar, 272 

Madura foot, 498 

Magnesium sulphate, causing colitis, 468 

ep nica 453 

and pellagra, 328 

Malaria, algid, 313 

—— and ameebiasis, 162, 198, 202, 214, 221, 
222, 244, 249 

eng peculesy dysentery, 20, 29, 33, 76, 109, 

—— and cholera, 312, 313 

—— and coccidiosis, 267, 268 

and giardiasis, 261 

—— and pellagra, 327, 329 

and sprue, 358, 372, 373, 402 

——— dysentery in, 20, 29, 268 

Mandelic acid, 300 

Mania, 333 

Mannite fermenters, 36 

Marasmus, 42 

Marmite, 335, 340, 408, 409, 411, 414 

Marrow, bone and anzemia, 383 

and sprue, 340, 350, 357, 358, 385 

Massage in dysentery, 105, 109 

in sprue, 398 

Mastoiditis and dysentery, 68 

Meckel’s diverticulum, 525 

Media, 570 

Megacolon, 165, 382, 396, 406, 408, 409, 410, 
411 

Meissner’s plexus and fat absorption, 354 

Melzena, see Hxemorrhage, intestinal 

Melancholia, 330, 333, 383 

Melania, 279 

Melanoides, 292 

Melanosis coli, 79 

Melioidosis, 223 

Mesingo 508 

Mental symptoms, see Delirium, Mania, Melan- 
cholia, Neurasthenia, Psychosis 

Mercurochrome, 104, 452 

Merc poisoning, 312, 313, 436, 466 

Metabolism, basal, in sprue, 370. 
Carbohydrate, Fat 

Metazoa, see Helminths 

Meteorism, 101, 162, 261, 364, 365, 368, 378, 
880, 389, 892, 396, 404, 408, 411, 482, 484 

Methylene blue, 257 

Mica and hill diarrr va, 403 

Mice and anti-dysenteric serum, 96, 97, 114 

and food poisoning, 298 

and giardiasis, 258 

—— and lymphogranuloma, 509, 514, 515 

Milk diet, in colitis, 431, 457 : 

—_ in dysentery, 90 

in emetine treatment, 184 
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See also 
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Milk diet iu bill diarrhwa, 404 
——_ —— in nae 373, 375, 384, 388, 391, 392, 
> 
~-— in cuwliac disease, 406, 408, 409 
- -- In mercury poisoning, 468 
- ~ of magnesia, 395 
source of cholera, 303 
~—-— source of dysentery, 30, 63, 69, 70, Lil 
—-—— in tuberculosis, 50 
» 104 
Minnow, 292 
Monkeys, amwbiasis in, 159, 537, 542 
—— bacillary dysentery in, 38 
—— bilharziasis in, 277, 280, 285 
——— giardiasis in, 186 
-——— lymphogranuloma in, 508 
«wsophagostomiasis in, 290, 291 
Morbus » 61 
Morgan‘ 3 bacillus, 36. 149 
Moro's apple diet, 91, 105, 452, 447 
Moulage sizn. 413 
Mouse protection test, 509. See alsv Mice 
Mouth, care of, in dysentery, 100, 109, 1&9 
—— —— in sprue, 39t 
— - gangrene of. 310 
trichomonas in, 264 
——— ulceration of, 348 
Mouth washes, 100, 18, 395 
Mullet, 292 
Multiflor therapy, 454 
al Ml sign, 227 
Muscarine, 474, 176 
Muscles, in bacillary dysentery, 7], 72, 78 
in cholera, 306, 307 
——— in cwliac disease, 408 
—— in emetine treatment, 182 
in hill diarrhera, 404 
Mushroom puisoning, 312, 473 
patie leaf, 1N5 














Nails, brittle, ls2, 412 
curvature of, 491 
Necrosis, actinomycotic. 498 
—— due to avertin, 469 - 
in amoebiasis, 153, 104, 157, 159, 174, 205, 
208, 239, 245 
—— in bacillary dysentery, 1X. 52, 77, 88 
—— nm bilharziasis, 2X2 
-—— in carcinoma, 485 
—— in hwmorrhoids, 526 
---— in malarial dysentery, 269 
—~— in ulcerative colitis, 437, 13% 
~—— of jaw, 467 
—— of pancreas, 415. 
necrosis 
Nematodes, 290, 293 
Nephritis, after cholera, 310 
-——— in mercury poisoning, 466 
——— in mushroom poisoning, 479 
——~- in purpura, 477 
—— toxemic, in bacillary dysentery, 51,60, 93, 
110 
Nephrosia, 95, 4143, 449 
Neurasthenia and colitis, 424) 
—— and ellates, 264 
—— and pe , 331 
-- — in amorbiasis, 168, 204 
—— in sprue, 372 
Neuritis, central, 330, 377 
-—— peripheral and aneinia, o82 
--~——— and sprue, 371, 372, 376 
———~ —— following dysentery, 73 
——~- ——-- in emetine treatment, 182, 183 
——— —— in pernicious anamia, 382 








See also Coagulation 


‘Osteo- 


INDEX 


Neurosis and colitis, heme 423 

Newcastle bacillus, 86 

Nicolas-Favre disease, see Lymphogranuloma 

Nicotinic acid, 329, 841, 843, 348, 856, 888, 402 

—_ administration in *pellagra, "333, 834, 
835, 375 

——~ —— —— in sprue, 875, 376, 392: 

—— —— -—— in steatorrhma, 414 

-——— —— ——— in ulcerative colitis, 451 

Nipectin, 105, 452 

Nitrogen retention, 60 

Normacol, 397 

Normet’s citrated serum, 452 

Nujol, 93, 524 


O 


Obesity, 163 
reer reer pon in amcbiasis, 164, 166, 
99 

—— —— in bacillary dysentery, 108 

——— ——— in bilharziasia, 282, 289 

—~— ——— in carcinoma, 431 

--—— -—— in Crohn's disease, 518 

—— ~— iu intussusception, 525 

—— — in lymphogranuloma, 512, 513 

-——— —— in lymphosarcoma, 381 

—— —— in polyposis, 488, 491 

—— —— in ad rome 506 

-——- —— simulated by amupbiasis, 163 

by colitis, 429 - 

Occupational therapy, 431 

(Edema, in amirbiasis, 156, 157, 164, 197, 216, 
2 21, 223, 235 

~——~ in bacillary dysentery, 47, 48, 61, 62, 73, 107 

-—— in cholera, 306 

—— in colitis, 422, 437, 488, 447 

——— in fasciolopsiasis, 292 

——— in hemorrhoids, 526 

—-— mm malarial dysentery, 270 

—— in pellagra, 333, 334 

—— in purpura, 476. 

—— in sprue, 345, 361, 368, 370, 371, 39d 

-—— in tuberculosis, 505 

-—— nutritional, 333, 334 

of avitaminosis, 334 

——— of brain, 475 








(eop , 290 
Ceophagus, in spruc, 350, 363 
stricture of, and pellagra, 334 
-~—— thrush in, 73 
albicans, and spruc, 339, 350. See 
also Thrush 

OU, avoidance of, 171 

cod liver, 453. 503, see Enema 
- -— essential, in cholera, 315, 321 
——-- for anwsthesia, 469 
-— — for bacillary aa tal 102 
olive, for spruc, 396, 897 
iota _ retention enema, see Enenia 
procimcses pee A 289 

279 
Opium, for cholera, 314, 315, 320 
- —— for dysentery, 24, 71, 93, 96, 105, 257 
for emetine treatment, 184, 185 
--——- for malaria, 271 
for ulcerative colitis, 453, 454, 455, 156 
Ostelin, see Vitamin D 
arthropathy, hypertrophic pulmonary, 














491 
» 406, 410, 411 
Osteoporosis, "382, "406, "408, 400, 410,411, 412 
Otitis media, 68 ee 
Oxygen for tuberculosis, 50: 
Oxyquinoline test, 187 ; 


P 


Pancreas and diarrha@a, 378 
—— and steatorrhaa, 415 


INDEX 


Pancreas, calculi in, 415 

—— cancer of, 334, 416 

——— cysts of, 415 

—-— in amcebiasis, 163 

—— in celiac disease, 107 

——— in sprue, 348, 352, 355 

sclerosis of, 415 

test of, 415 

Pancreatitis, 416 

—— and sprue, 360), 373 

- — simulated by amoebiasis, 163 
——— --— by conlisc disease, 409 
-—— stools in, 415, 552 

Panzaron, 193 

Papaya, 394 

Papilloma, 29, 252, 280, 281, 285 
Pappenheim’s stain, 569 
Paracholera, 305 

Paresthesia, 142, 183, 333, 371, 425 
oa eta 293 

P dehyde colitis, 468 
Paralysis, general, of insane, 330 
~-—— in pellagra, 333 

in mushroom poisoning, 475 
-—— vasomotor, 62 

Paramescium coli, 254, see Balantidiasis 
Parathyroid and sprue, 358, 397 
—— and tuberculosis, 503 

——- and ulcerative colitis, 452 
Para old, 76, 297, 299, 552 
Parotitis, complicating cholera, 310 
entery, 62, 73, 109, 149 
— ulcerative colitis, 463 
Paul's tube, 107 

Pa w, 394 

P » 105, 452 

Peliosis rheumatica, 176 
Pellagra, 3:7, 392 

—— alcoholic, 327, 330, 333, 335 
—— and cophiac disease, 406, 408 











feed 





-and sprue, 327, 380, 382, 311, 375, 376, 


378, 382 
-—— fat absorption in, 356 
— — formes frustes, 331 
—— hyperporphyrinuria in, 360 
—-— infantile, 328, 333 
--~- larval, 331. 841, 376 
—-— predisposing to dysentery, 33, 76 
- secondary, 327, 334, 375 
- -- symptoms of. 3831 ° 
treatment of, 335 


. sore Lage 334 
Pelonin, 392 
Penis, amocbiasis of, 249 
-——— pangrene of, 310) 
Perforation in anubiasis, 8&8, 154, 160, 163, 
165, 166, 167, 197 
-~ —in bacillary dysentery, 50, 61, 70 
—— in carcinoma, 481 
——— in diverticulitis, 621, 52: 
——— in sprue, 349 
-—— in subphrenic abscess, 229 
—— in tuberculosis, 503 
-——- in ulcerative colitis, 437, 443, 444, 461 
Peritoneum, fibrosis of, 75 
Peritonitis, contra-indicating sigmoidoscopy, 9 
in amubiasiy, 155, 160, 165, 166, 167, 197, 
208 
--- in bacillary dysentery, 47, 49, 61, 75 
—— in carcinoma, 481, 480 
---—- in colitis, 461 
—- — in diverticulitis, 521 
——~ in craophagostomiasis, 201 
—-— sewage se 379, 411, 504 
leche, 331, 376 
De aaiiatnte: of paral: AGtpeld, ln, 30% 
396, 454, 535 
Pernsmon forte, 399 
Petechise, 832, 373 
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Peter Sys specific, 395 
Petrolagar, 194, 300, 397, 400, 430, 524 
Pfeiffer's reaction, 306 
Phenothiazine, 201 
Phiebitis, 443 
Phlebotomy, hepatic, 202, 236 
Phosphorus and coeliac disease, 408 
-—— and sprue, 355, 358, 367 
Phosphorylation, 329, 355, 406 
Photophobia, 73 
Photosensitivity , 332, 333 
Phrynoderma, 331 
Physopsis, 279 
Pig and balantidiasis, 254 
-———- and bilharziasis, 277 
— —and pellagra, 336 
Pigmentation in bilharziasis, 2&1 
in dysentery, 79, 153 
——— 1n pellagra, 329, 330, 375, 378 
in sprue, 367, 368 
Piles, see Hemorrhoids 
Pilz-atropin, 474 
Pink disease, 331 
Pipe stem cirrhosis, 230, 282 
Pirenella, 292 
Planorbis, 279, 292 
Plasma transfusion, 101, 317 
Plasmodium falciparum, 29, see Dysentery, 
malarial 
Plasmophages, &2 
Plastules, hawmatinic, 398 
Pleurisy and amurbiasis, 245, 246 
and hepatic abscess, 204, 214, 218, 221, 223, 
»6 
Plummer-Vinson syndrome, 331, 363 
Pneumonia and amcrbiasis, 245, 2 18 
- and bacillary dysentery, 76, 110 
—-—— and bilharziasis, 283, 289 
—— and cholera, 309, 310 
— -and colitis, 461 
—- — and sprue, 372, 373 
——- leucocytosis in, 231 
Pneumoperitoneum, 232 
Pneumothorax, 221, 229, 238 
Poikilocytosis, 357 
Polyarthritis and dysentery, 72, 88, 449 
-——— and serum sickness, 72 
and ulcerative colitis, 419 
Polychromasia, 357 
Polpyi, 280, 281, 285, 289, 290, 334, 372, 437, 
460, 463, 481, 525, 526 
-- single, 193, 552 
-_—— RL Ot 
Pol , 486 
a cancer, 483, £84, §85, M89 491, 404 
and hemorrhoids, 526 
-- and tuberculosis, 005 
—-— and vleerative colitis, $41, 442, 443, 449, 
460, 487 
—--- pseudo, 49, 78, $37, 443, 417, 460, 465, 
491, 501 
—— stools in, 502 
Poradenitis, sce Lymphogranuloma 
Porodermie a:nibienne, 252 
Porphyrinuria, 331, 333, 3860, 383 
Potain's aspirator, 235 
Potassium for amebiasis, see E.B.I. 
permanganate, see Permanganate 
Precipitin test, 177, 314 
Pregnancy and pellagra, 328 
—— colitis in, 422, 462 
- —~ dysentery in, 10u, 110 
— — emetine mn, 183 
in cholera, 310, 321 
—— in spsue, 368, 402 
-——— tropical anmmia of, 378 
Pre-pellagra, 331, 341 
Pre-sprue, 341, 367 
Price-Jones curve, 357, 378 
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Proctitis, Milligan’s granular, 440, 441, see 


Rectitia 
y, 4, 6, 8, 440. 
See also Sigmoidoscopy 
Proctotomy, 515 
Prolapse, see Rectum 
Prot and anemia, 378 
and pancreatic deticiency, 415 
and pellagra, 328, 335, 336 
and sprue, 345, 359, 385, 389, 396 
—— and ulcerative colitis, 458 
—— in Salmonella epidemics, 298 
metabolism, 356 
sensitivity to, 422 
shock, 441, 450, 451, 515 
Protozoa, 4, 51, 254, 531, 570 
Pseudo-leukzemia, 491 
Pseudomonas pyocyanea, 36 
yposis, see Polyposis 
Psilosis, 337 
—— pigmentosa, 332 
Psychosis, 60, 378, 527. 
Melancholia 
Ptomaine poisoning, 58, 297, 312 
Ptyalism, 336 
Purpura, 373, 374, 447, 176, 526 
Pyvemia, 50. 51, 73, 498 
Pyelitis simulated by amrvbiasis, 163 
Pylephiebitis, 197, 223 
Pyogram, 80) 
hros 




















See Delirium, Mania, 


Quinacrine, sce Atecbrin 

Quinine as amobicide, 194, 236 
Quinolinic acid, 336 

Quinoxy! for ammbiasis, 124, 176, 186, 535 
combined with emetine, ‘LBs, 235, 252 
for balantidiasis, 257 

for giardiasis, 261 

—— retention encmata, see Fnema 

—— test for, 137 
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Radiant heat, 109 

Ra » see X-rays in sigmoidoscopy 

Radiostol, see Vitamin D 

Radium for actinomycosis, 498 

for polyposis, 492 

Rash of pellagra, 330, 332, 335, 375, 377, 378 

—— guinoxyl, 188 

stovarsal, 192 

——— tuberculous, 505 

Rat, amoebiasis in, 538 

anti-dermatitis factor in, 329 

balantidia in, 547 

——— pellagra in, 329 

Ravaut’'s paste, 193 

Rectitis, 13 

granular, 61, 433, 440, 453, 463, 526. 
also Colitis, ulcerative 

in lymphogranuloma, 509, 510 

Rectum, actincmycosis of, 497 

-——- amcebiasis of, 156 

—— anesthesia by, 469 

—— anatomy of, 6, 1] 

cancer of, 13, 17, 168, 197, 250, 441, 482 
484, 526 

diverticula of, 521 

examination of, 8, 6, 8, 17. 
Sigmoiduscopy 

—— excision of, 515 

foreign bodies in, 527 

———~— gangrene of, 197 














See 
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See also 
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Rectum in colitis, 438 
iu dysentery, 40, 52 
—— in sprue, 350, 364, 384 
insulllation of, 455, 491 
lavage of, 18, wl 
—— normal appearance of, 11 
papilloma of, 281 
—— polyp of, 372, 460, 493, 526 
prolapse of, 57, 166, 526, 527 
spasm of, sce Tenesmus 
—— stenosis of, 443, 506 
—— stricture of, 165, 169, 334, 444, 506, 510, 
513, 526 
syphilis of, 506 
== Ulcer of, arreebic, 165, 175, 188, 485, 526 
- «— dysenteric, 51, 78, 103 
——— —— in ulecrative colitis, 437, 440 
—— —~— produced in dogs, 22 
Reflexes in emetine treatment, 182, 183 
in pellagra, 333 
—— in sprue, 866, 371, 372 
—— in steatorrhaa, 412 
Rheumatism and ammbiasis, 211, 217 
and antimony, 288 
~—— and bacillary dysentery, 22, 62, 71 
and colitis, 440 
and emetine treatment, 182 
See also Bone and Joint pains 
Rhinitis and dysentery, 68 
Riboflavin, 329, $41, 343, 356, 383, 392, 406 
Rickets, 405, 406, 407, 408, 409, 410, 414 
Ringworm disease, 334 
Rivanol in ammbiasis, 191 
-—— in colitis, 456 
in dysentery, 96 
-—— in giardiasis, 263 
Roger's treatment of cholera, 315 
Rot, dry, and sprue, 339 
Rubella, 192, 477 
Rubiazol, 515 
Russell bacillus, 140, 148, 150 
——- bodies. 350 
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Salad, danger of, 65, 199, 303 

Saline, drip, 316, 319, 459, 464 

fer cholera, 310, 315, 318 

—— hypertonic, 104, 309, 316, 317, 396 
in colitis, 452, 456, 459 

in mushrvom poisoning, 476 
intraperitoneal, 315, 319 

rectal, see “nema 

—— saccharated alkaline, 104 
Schultz's solution, 453 

Salisbury treatment, 389 

Saliva in mercury poisoning, 466, 467 
—— in mushroom poisoning, 475 

~—— in sprue, 360, 363, 367, 395 

--— in thyrotoxicosis. 469 

-——~ yeast. in, 339 

Salmonella, 68, 297, 299, 573 

Salol, 96, 184, 817, 430 

Salt deficiency, 458 

Salvarsan, 193 

Sand, intestinal, 428 

Sandy patches, 281 

Sangostop, 452 

Santonin, 257 

Sarcoma, 344, 38(), 190), 498, 199 
Scalas test, 177 

Schick reaction applied to dysentery, 87 
Schistosomiasis, sce Bilharziasis 
Schmitz d padle ae bacillus, 28, 138, 560 
— of, 86 

—_— —- rpacsaree activity of, 86, 554 
—— -—— toxins of, 42 




















INDEX 


Schultz's solution, 452 
Scott’s dressing, 109 
and pellagra, 330 
and sprue, 372, 373, 374, 385 
predisposing to dysentery, 76, 110 
Sea ancmone ulcers, 153 
Seaweed mucosa, 153, 154 
Seborrhea, 329 
Septiceomia, 76, 165, 244, 299, 372, 449, 461,504 
Serum, agglutination tes‘s, 568 
anti-amanita,476 
anti-dysentery, 38, 42, 45, 62, 74, 92, 93, 
95, 111, 112, 563 
preparation of, 96 
—-— anti-cholera, 318 
anti-streptococeal, 244 
—— diagnosis by, in cholera, 312 
in dysentery, 3, 36, 70, 85, 300, 557, 
563, 568 
for lymphogranuloma, 509 
for mushroom poisoning, 476 
—— for ulcerative colitis, 448, 465 
Normet’s citrated, 452 
rash, 99 
sickness, 72, 450 
tests in amoebiasis, 177 
therapy in dysentery, 97. 
anti-dysentery 
Shiga dysentery, 28, 51, 52.559, 560. See also 
Dysentery, bacillary 
arthritis in, 71 
bacteriophage for, 37 
carriers, 39 
course of, 56 
—— —— diaynosis of, 85, 566 
——- ——— fermenting activity of, 36, 554. See 
also Sugar 
—— —— geographical distribution of, 136-150 
—— —— history of, 25, 36 
—~— —— in animals, 3X 
—— —— in asylums, 65 
-—— -—— in children, 63 
—— — - in food poisoning, 299 
-~- -——— in India, 26, 147 
——- — — laboratory infection by, 39 
——-— ——— prophylaxis of, 38, 112 
—~- —-—— proportion of in epidemic, 8&2, 84, 
136-150 
ship-borne, 66 
simulated by Sonne, 68 
spread of, 34, 35 
-——-— ~——- toxins of, 36, 41 
treatment of, 93, 95, 97 
ulcers in, 738 : 
vaccine of, 113 
with amebiasis, 51 
——- —— with paratyphoid, 299 
Ship-borne diarrhwa, 65. See also Dysentery, 
ship 
Shoulder, pain in, 165, 202, 211, 217, 223, 225, 
230, 237 
Sigmoidoscopy, 4, 6, 9, 14 
in actinomycosis, 497 
—— in amabiasis, 152, 161, 178, 230, 230 
—— in balantidiasis, 256 
——— in bilharziasis, 281, 2&4 
- - in carcinoma, 483, 486 
—-— in colitis, 429, 137, 444. 447 
- in dysentery, 40, 76, 81, 89, 106, 108, 111, 
269 
---— in giardiasis, 261 
—— in lymphogranuloma, 510, 511 
- --in polyposis, 488, 191, Ag 
-~-— in sprue, 349, 384 
Po Neon sora 70 
— — in thyroi sorders, 
—-—- in fodmueat of amcpbiasis, 176, 188, 194,214 
——— in tuberculosis, 502, 504 
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Sigmoidoscopy, position for, 14 
technique, 14 
Silver salts for balantidiasis, 257 
~— - — for colonic irngation, 108 
Simaruba, 193 
Simla trots, 59 
Simmond’s disease, 49, 60 
Singapore sore mouth, 337 
Skin, amobiasis of, 119, 194, 221, 250 
—— - examination of, 3, 4 
———— in amcebiasis, 162 
in cocliac disease, 406 
——— in emetine treatment, 181, 182 
-—— in fasciolopsiasis, 292 
—— in peHagra, 332 
——— in spruc, 367, 368, 373 
protection of. 107, 109 
tabs in piles, 52 
—— ulceration, see Ulcer 
See also Dermatitis, 
Rash, Kezema, Urticana 
Sleeve operation, 289 
Sloughing of bowel, 60, 77, 110, 153, 154, 155, 
197, 198, 282, 437 
—-— of cornea, 310 
-— — of liver, 204 
--—~ of skin, 250 
Snails and bilharziasis, 278 
and flukes, 292 
Snare for polypi, J0 
Sodium salts for amcpbiasis, 187, 190, 191, 240 
for bacillary dysentery, 94, 102, 109 
for cholera, 315, 316, 319 
——— -——- for colitis, 430, 452, 453, 455 
—— - — for metallic poisoning, 468 
Sce lgnema 
Soluseptacine, 23% 
Sonne dysentery, 28, 59, 68, 112, 141, 145, 147, 
149, 560, 561 
— —— and colitis, 431 
——— —- dagnosis of, 86, 554, 572 
—— — -in animals, 38 
——-~- -—— in asylums, 64, 70 
—— — - im -children, 63 
——- —— in food poisoning, 299, 300 
~——_ —— shipborne, 67 
simulatine food poisoning, 800 
---——— spread by milk, 36 
—— — - sprue-like stool in, 551 
—--- —— treatment of, 93, 99 
Soricin, 450 
Spasticity of bowel, 4, 48, 57, 167, 260, 421. 
452, 453, 456 
——-— of sphincter of Oddi, 416 
—— of stomach, 377 
—— of unstriped muscle, 422. 
Speculum, rectal, &, 9 
Spherita, 540 
Spirocid, see Stovarsol 
Spoon for biopsy scrapings, 10, 174 
Spleen, amvcbiasis of, 119, 249 
-——— bilharzia in, 278, 284 
—— dyseutery bacilli in, 43 
—— cularged, see Splenomegaly 
in cholera, 306 
—— in dysentery, 48, 51 
—— in pellagra, 330 
-——— in purpura, 477 
—— in sprue, 348, 300 
weight of, 290 
Splenectomy, 284, 289 
Splenomegaly, Kgyptian, 281, 284, 289 
in malaria, 269 
—— in wccrative colitis, 443, 449 
treatinent of bilharzial, 289 
Sprue, 337, 382, 552 
—— after resection of bowel, 519 
—— and anwmia, 341 
-—— and appendicitis, 167 














Pigmentation, 














See Tencsmus 
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Sprve and caliac disease, 405, 409 
—— and dysentery, 75, 372 

—— and flagellates, 263 

—- and hill diarrhava, 404 


——— and pellagra, 327, 330, 332, 341, 375, 378, 


382 
—-—- and steatorrhima, 341 
——~ and stro loides, 293 





cases of, 345, 346, 347, 348, 3y6, 367, 370, 
372, 374, 393 

complications of, 370 

——— diagnosis of, 375 

—— diarrhwa in, 67 

—— flagellates in, 263 

—— following dysentery, 75 

——— gastric, 364 

geographic distribution of, 344 

houses, 339, 346, 402 

incomplete, 361, 368 

intrinsic factor in, 339, 340 

-—— in women, 367 

—— larval, 341, 362, 367 

—— latency of, 346, 370 

-——- non-tropical, 344, 347 

—— pathology of, 348 

——— prognosis of, 401 

——-— prophylaxis of, 402 

—— remission in, 370, 382, 399, 400, 

——— saliva in, 360 

—— simulated by amoebiasis, 163 

—— —— by baculary dysentery, 67, 73 

-—— —— by coccidiosis, 268 

—— --—— by giardiasis, 259, 261 

~- — ——- by eH peg seers 412 

---— symptoms 0 

— temperament, 369 

-—— treatment of, 384 

—— with amoebiasis, 166 

Sprulac, 391 

Stains, 570 


Staphylococcus 
Stasis, 154, 283 
Steatorrhaa, idiopathic, 343, 347, 356, 376, 377, 
382, 405, 410, 552 
adrenalin in, 344, 343 
-—— and coccidiosis, 268 
—— and giardiasis, 260 
and pellagra, 327, 330, 3x2 
~ — and sprue, 340, 351, 352, $58, 382, 110 
-— ~ congenital, 412 
——— ha morrhaye in, 37! 
—— in lymphosarcoma, 3% 1 
——— pancreatogenous, flo 
---— production of, 355 
Stenosis of bile duct, 211 
—-— of bowel, 61, 74, 78, 106, 108, 165, 197, 443, 
447, 449, 463, 464, 497, 53, 506, 516 
—— of esophagus, 363 
——— of pylorus, 458 
°g sign, 447, 503 
Stoker's cramp, 313 
Stomach, cancer of, and pellayra, 334 
in bilharziasis, 282 
—— in sprue, 349, '350, 365 
——~ ulcer of, see Uleer 
See also Gastritis 
Stomatitis, angular, 329, 363, 376, 378, 3v2 
aphthous, 336, 337, 363, 367 
-—— in pellagra, 330, 331, 336, 347, 278 
—— in sprue, 362, 378, 392 
—— mercurial, 467 
——~ intertropica, 337 
~-—— treatment of, 341, $43, 31 
Stool, acid, 6H, 8K, 352, 365, 415, 559 
— alkaline, 68, 88, 257, 415, 439, 559 
—— amaba in, 122. 631, 638, 535, 551, 555 
—— amoebic and bacillary compared, 81, 88, 5ol 
—— anchovy sauce, 58, 88, 162 
—— and diet, 856 

















1 297, 329, 454, 456 
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Stool, bilharzia in, 285 
——~ butter-like, 412, 551, 552 
-— care of, 111, 550 
chocolate-coloured, 552 
cholera vibrio in, 310, 653, 569 
culture of, 4, 428, 553 
—— disposal of, 550 
-——— dysentery bacilli in, 70, 553, 557 
eosinophil cells in, 80, 81, 237, 287 
examination of, 8, 4, 62, 70, 79, 170, 285, 
310, 312, 483, 550, 657 
-—— explosive, 261, 365 
fatty, see Steatorrhuca 
-—— frog spawn, 57 
—— frothy, see Stool, spruc-like 
giardia in, 544 
—— green, 60, 68, 110, 154, 257, 317, 551, 552 
—— in ame@bic dysentery, 68, 88, 153, 162, 170, 
537, 561, 552 
——~.1n baciilary dysentery, 33, 57, 58, 88, 551, 
562 
—— in balantidial dysentery, 257, 449, 551, 552 
-—— in bilharziasis, 551, 552, 558 
——- mn carcinoma, "483, "485, "nb1 
-—— in cholera, 306, 307, 810, 313, 551, 562 
----~ in covliac disease, 405, 407, 409, 415, 551, 552 
—-— in Colitis, 424,428, 439, 111, 444, 561, 652 
—--— in Crohn's disease, 518 
—— in diverticulitis, 523 
-—— 1n flagellate infections, 651, 552 
— in food powoning, 300, 313 
—-— in fulminating bacillary dysentery, 60 
—— in giardiasis, 261, 551, 552 
—-- in hemorrhoids, 527, 551 
—-~ m hill diarrhma, 404 
in idiopathic steatorrhava, 382, 411, 415, 552 
—— in pancreatogenous diarrhova, 378, 415, 551, 
552 
—-— in paratyphoid, 552, 553 
-—~ 1n pellagra, 332, 382 
-—— in polyposis, 551, 552 
--- in sprue, 350, 365, 368, 382, 387, 392, dol, 
652 
-—— in tabes mesenterica, 379 
——— in thyrotoxicosis, 470 
—-- in tuberculosis, see Stgol, tuberculous 
— - in typhoid, 551, 552, 553 
--— meat jelly, 425 
-~-~-toecat washings, 58, 60 
wucus in, see Colitis, mucous 
— — ova in, 551 
—-— pancreatic, 415, 416 
- pea soup, 551, 552 
- ~ red currant jelly, 57, 88 
- - rice water, 304, 306, 307, 313, 551, 552 
-—— sao grain, $8 
—— serological properties of, 87 
sprue-like, 67, 73, 268, 332, 337, 350, 365, 
380, 382, 402, 401, 415, 651, BBY 
se atenlization of, ‘ 1, B50 
—-~— tomato soup, 68 
-—— tuberculous, 501, 502, 604, 58 
urea in, 468 
- -- weight of, 361, 356, 878, 385, 387- 
—— whitewash, 404 
yeast in, 339 
Stovarsol, 189, 190, 191, 196, 257, 265 
vaginal compound 8.V.C., 264 
» 22, 57 
Stra » 393 
, 107, 195, 207, 221, 225, 238, 243 
429, 444, 454, 456, 575 
rix, 497 
Stricture of bowel, 74, 166, 169, 197, 381, 437, 
443, 444, 449, 460, 463, 520 
~----—in diverticulitis, 52k 
- —— -—— in lymphogranuloma, 508, 510 
—_—- litic, 506 
———~ ——— tuberculous, 503 





























1, 552, 553, 509 
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String sign, 427, 519 
Strong's bacillus, 36, 137 
Strongyloidiasis, 293 
Sugar curve, see Glucose 
——— reactions of Bargen’s diplococcus, 435 
of cholera vibrio, 305 
—- OF Ose nkeeY bacilli, 36, 51, 68, 4551, 
60 
-——— tolerance test, 4 
Suicide, 333 
Sulphaguanidine for colitis, 451 
for dysentery, 92, 94, 105, 109, 111 
Sulphamethazine, 95 
Sulphonamides in actinomycosis, 498 
-—— in dysentery, 03 
---—— in liver abscess, 238, 
-—— in lymphogranuloma, 513, 615 
--— in ulcerative colitis, 443, 451 
Sunburn, 330, 332 
Suprarenal in ciliac disease, 406 
—— in dysentery, 48, 49, 60, 63 
-———— in hill diarrhora, 403 
—— in pellagra, 330 
in sprue, 348, 355 
Swabs, rectal, 62, 70, 80, 84 
Sweating in cholera, 308 
——— in food poisoning, 300 
——— in liver abscess, 213, 215, 219 
—— in stoker’s cramp, 313 
Synechiz, ring, 73 
Synovia, dysentery bacilli in, 43 
Syphilis and amevbiasis, 193, 221, 222, 226. 227, 
249 

——— and bilharziasis, 289 
—-— and carcinoma, 483 

—~- and colitis, 124, 506 
——— and Crohn’s disease, 519 
-—— and pellagra, 327, 330 
and sprue, 367, 372, 375, 376. 381, 385 
cerebral, 330 
——— of bowel, 506 
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Tabes mesenterica, 344, 379 
Tachycardia following dysentery, 7! 
-—— in amovbiasis of skin, 252 
—— in emetine treatment, 183 
—— in hill diarrhoea, 401 
-—— in liver abscess, 217 
—— in sprue, 393 
—— in thyrotoxicosis, 470 
Tampon tube, 107 
Tannic acid, 104, 455, 456, 465 
Targesin, 103 
Tartar emetic, see Antimony 
Taste, luss of 182, 368, 392 
Tenesmus, 9, 19, 523 
—— in amcbiasis, 161, 162, 199 
in bacillary dysentery, 33, 56, 67, 59, 60, 
62, 88, 372 
——- in colitis, 467, 469 
—— in food poisoning, 300, 312 
-—_— in growths, 482, 491, 494 
—— in lymphadenoma, 510 
—— in sprue, 365 
—— treatment of, 101, 105, 455, 456 
Termites and sprue, 339 
Test-meal, fractional, 4, oP 377, 413 
Tetany, in dysentery, 59, 6( 
—_— ie idiopathic steatorrima, 382, 383, 406, 
408, 410, 411 
——— in sprue, 358, 365, 366, 378, 383 
—— in ulcerative colitis, 443 
—— treatment of, 397, 414 
Tetramitus, see Chilomastix * 
Thiamin, sce Aneurin 
h rotation test, 198 
Thorium dioxide, see Thorotrast 


Thorotrast, 232 





627 


Be iraet mt amcchiasis, 155, 198, 204, 208 
——~-— in bacillary dysentery, 53, 73 
-—-—- In bilharziasis, 284 
—— in hemorrhoids, 526, 527 
——— in spruc, 349 
~-: in ulcerative colitis, 43%, 443 
Thrush, 73. See also Oidium 
Thymol, 257 
Thyroid diarrhira, 469, 470 
Thyrotoxicosis, 469 
Tongue, black, see Black tongue 
- geographical, 376 
~- - hereditary fissured, 376 
In amoebiasis, 166, 201, 211 
-—~- in halantidiasis, 257 
-- in carcinoma, 482 
in celiac disease, 408 
— in colitis, 442 
——— in dysentery, 56, 60, 62 
in food poisoning, 300 
n lymphogranuloma, 509 
nmercury poisoning, 467 
n pellagra, 331, 375, 376 
In pernicious anemia, 376 
in spruc, 341, 347, 349, 350, 361, 362, 363 
' syphilis, 376 











...tabes mesenterica, 379. See also 
(ilossitis 
Tonsillitis and colitis, 422, 421, 427, 434, 435, 
461, 463 


Tonsils und actinomycosis, 497 
Toxzmia, in amcebiasis, 162, 166, 217 
-- - in bacillary dysentery, 33, 47, 54, 56, 59, 
GO. 63, 69, 88, 99 
~ in pellagra, 330 
-—~ in purpura, 477 
—-— in tuberculosis, 501 
——— in ulcerative colitis, 441, 455 
-—— treatment of, 101 
Trematodes, 275, 292 
Tremors, 333, 331, 470 
Treparsol, 192 
Tricercomonas intestinalis, 186, 515 
Trichiniasis, 312, 313 
Trichomonas hominis, 29, 61, 84, 263, 544, 
553, 555, See Flagellates 
Trichuris, 424, 426 
Trousseau’s sizn, 366, 408 
Tubercle bacillus, isolation from frees, 569 
Tuberculoma, 501, 522 
Tuberculosis, anal, 526 ° 
and ameebiasis, 162, 219, 222, 245, 248, 249 
---~ and adenomna, 486 
—-—- and cocliac disease, 409 
- -— and Crohn’s disease, 517, 518, "19 
-—— and sprue, 379 
of anus, 526 
-~-~- of colon, 483, 499, 522 
——— of mesenteric glands, 379, 409 
predisposing to dysentery, 33, 76 
to pellagra, 327, 329, 834, 382 
—— simulated in actinomycosis, 498 
—— —— in amoebiasis, 197. 219, 245 
-——— —-—- in bilharziasis, 280, 287 
—_-~-—-- in carcinoma, 483, 485 
—— —-+—- in celiac disease, 409 














——— —— in Crohn’s disease, 518 * 
—— ——— in wsophagostomiasis, 291 

—-— —-— in polyposis, 486, 491 

——- -——— in steatorrhaa, 411 


—— with dysentery, 50, 75,110. See also Tabes 
Turpentine stupe, 100, 185 

Typhlitis, 197, 198 

Typhoid fever, 297, 552 

and giardiasis, 261 

——_—- -—— carriers of, 35 

cholera and, 308 

-—— —— dysentery bacilli in, 43 
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Typhoid fever in war, 21 


——— -——~— preceding pancreatitis, 416 

——— -—— simulated by amumbiasis, 162, 165, 
216, 218, 228, 22s, 244 

by bacillary dysentery, 67, 59 

= apread by flies, 35 

Typhus, 20. 21 

canine, $28, 925 341 

—— pellagra, 334 
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Uleers, actinomycotic, 498 
amwbice of rectum, see Rectum 
—— and pellagra, 334 
-—-— balantidial. 256 
——-- bilharaial, 282, 2X6 
—- — buttonhale, 88, 16v 
— — corneal in cholera, 310 
- —dysenteric, 19, 40, 47, 48. 19. 74, 76, 78, 
1038, 449 
- -- duodenal and amoebiasis, 164, 168, 223, 229 
--~ --——- and colitis, 425, 429 
-— ——- and spruce, 372 
~~ ~—— and subphrenic abscess, 224 
-—~—emetine. 181 
-—— flavellate, 264 
~-— flask-shaped, 152. 159 
--— gastric, and colitis, 420, 443 
—— ——— and dysentery, 168, 197 
—-- — -- and giardiasis, 261 
and flukes, 292 
——— —— and pellagra, 334 
~~ —-— perforated, 197, 229 
simulated in amathnasis, 107 
-—— hemorrhoidal, 626, 527 
---= helminthic, 29 
—— in amivbiasis, 88, 119, 120, 126, 131, 133, 
152, 148, 16%, 167, 174,197, 221, 
250, 252, 5626, 53x 
-- — —-~— compared with bacillary, 50, 155 
—— in bacillary dysentery, 47, 49, 51, 562, 54, 
G1. 74, 77. 78, 8S 
—-—— n balantidiasis, 206 
- — In bilharziasis, 28, 286 
-—-- in colitis, 433, 437 
—— in Crobn’'s disease, 5617, 518 
—- in diverticulitis, 521. 523 
—— in food poisoning. 297, 299 
— ~ ip lymphogranuloma, 508, 509, 510 
—-— In malarial dysentery, 269 
in Mercury poisoning, 466 
—~ in sprue, 346, 363, 395 
- —~ leishmanial, 271 
-—-~ miliary, 447, 449 
~——~ of appendix, 163, 167 
-~—— of ileum, 348 
—-- of mouth, 346, 363 
~——— of rectom, see Rectum 
—-—- of skin, 221, 250, 443, 449 
—— of urethra, 250, 252 
~---~ pellagrous, 330, 336 
peri-anal, 250, 252 
-—-- sea-anemone, 153 
- — snail-track, 47 
~-——~ syphilitic, 376, 606 
tuberculous, 500, 502, 504 
Ultra-violet light in ciliac disease, 409 
in colitis, $57 
—— —— to detoxicate vaccine, 114 
Undulant fever, 222 
Ureemia, 436, 468 
Urethra, flagellates in, 264 
—— — uleer of, 250, 252 
Urine, acetone, in, 427 
--——~ albumin in, see Albuminuria 
-—— ammonia coefficient of, 240 
ama:bm in, 263 
-—— bilbarzia in, 281 
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Urine, bilirubin in, 202, 224 

cholera vibrios in, 307 

-—-- diacetic acid in, 240 

--—- diastatic renction in, 860, 415 

—-— dysentery bacilli in, 13, 51 

-—--— Oxamination of, 4 

— flagellntes in, 264 

green, [TX7 

-—-- haemoglobin in, 476 

-—— in bavillary dysentery, 59 

—-— in cholera, 807, 308 

—— in fulminating bacillury dysentery, 60 

-—— In pellavra, 333 

——— in purpura, 477 

—- insprue, 360 

-~-— incontinence of, 60, 92, 333 

—-~ indican in, 49, 333, 360 

—— nicotinic acid in, $29 

--— porphyrins in, sce 
Porphyrinuria 

—— quinoxyl in, 187 

——- retention of, 320 

- — suppression of, 269, 301, 308, $10, 313, 461, 

406, 475 
——- ——— treatment of, 316, 319 

--—- urobilin in, 224, 226, 227, 360 

Urticaria from stovarsol, 192 

—— in bilharziasis, 283 

~--— In colitis, 422. 4124 

- in hill diarrhea, 404 

-— om purpura, $76 

Uveitis, 72, 513 

Uzara, 193 








Coproporphyrinuria, 
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Vaccines, for bacillary dysentery, 99, 111, 112, 
115 
-— for bilharziasis. 284 
-— for carriers, 41 
--— for cholera, 306, 322 
— for ulcerative colitis, 448, 462 
- ~- oral, 114 
— typhoid for prot ein shock, 515 
Vaginitis, 264, 364 
Van den Bergh reaction, 4, 202, 2u4, 226, 227, 
308, 370 
Villikinine, 351, 356 
Vincent’s anzina, 336 
Vieform, 190 
Virus, filterable, 37, 435, 50% 
Viscosine, 474 
Vitamin, A, 407, 410, 436, 454, 503 
~-— By, 334, 3871, 375, 378, 397, $36 
——- Hg, 327, 340, 341, 343, 3.44, 353, 356, 375 
376, 377, 378, 382, 343, 302, 406 
—-— Hy, 378 
——- (, 374, 375, 461 
—— J), 358, 383, 407, 409, 410, 413, 414, 503 
(i, 329 
~——— K, 374, 4lu 
Vitamins and cccliac disease, 407, 409, 410 
and dysentery, 91, LOL, 102 
---- and fat absorption, 356 
—— and pectin, 106 
and pellagra, 327, 335 
~~ — and sprue, 340 
-——- and sBteatorrhora, 413, 414 
~--— and ulcerative colitis, 436 
—— multiple deficiencies of, 330 
Volvulus, 481 
Vomiting, cyclical, 427 
—-~ in amushic typhlitis, 198 
in arsenic poisoning, 318, 467 
--— in bacillary dysentery, 56, 60, 68, 69, 101, 
2 109 
——-- in cholera, 301, 307, 312 ’ 
—~—- in caliac disease, 408 
-~-— in colitis, 425, 441, 468 
~—— in Crohn's disease, 618 
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Vomiting in diverticulitis, 521 

~— in emetine treatment, 180, 181, 184, 1&5 
—— in food poisoning, 297, 800, 312 
-—— in giardiasis, 260 

-—— in intussusception, 525 

—-— in malarial dysentery, 270 
—-— in mushroom poisoning, 475 
-—~— in nicotinic acid treatment, 336 
——— in pancreatitis, 416 

—-— in polyposis, 490 

-—— in pyrpura, 477 

—— in quinoxy] treatment, 188 
-——— in ruptured tiver abscess, 220 
——— in sprue, 364, 365 

-—— in thyrotoxicosis, 469 

—— in tuberculosis, 502 
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War amoebiasis, 121, 129, 132, 161, 165, 203 

- -— hilharziasis, 283 

-—— cholera, 301 

—— dysentery, 20, 44, 62, 64, 82, 95, 187, 146 

—— malarial dysentery, 268 

osteomalacia, 411 

—~— paratyphoid, 299 

—— pellagra, 330 

—— typhoid, 21 

—— typhus, 21 

Washerwoman’s finzers, 269, 308, 333 

Waskia, see Embadomonas 

Wassermann reaction, 4, 177, 227, 373, BRI, 

51], 514, 626 

Wasting, in amurhiasis, 160, 162, 181.195, 211, 
216, 218, 225 

—— in anwmia, 382 

—— in hacillary dysentery, 1, #8. 61,67, 74, 76, 
88 

—~-~ in bilharziasis, 2x4 

— — in carcinoma, 482, 485 

——— in coccidiosis, 266, 268 

-~- ~in corliac disease, 406, 407 

—-- in Crohn's disease, 518 

~—--- in fistula, 379 

in idiopathic steatorrhaa, 382 

-~—- in pancreatitis, 416 

-—— in pancreatogenous diarrhaa, 378 

———~ in pellagra, 329, 333, 382 

—— in spruce, 337, 346, 348, 361, 3866, 368, 370, 
382 

——— in tuberculosis, 379 

—— in ulcerative colitis, 441, 464 
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Water, as infective agent, in amoebiasis, 120, 
121, 125, 199, 535 

- —-—— —— in bacillary dysentery, 19, 22, 
34, 35, 45, 62, 111 

- — in cholera, 302, 322, 324 

——- —— ——- in hill diarrhura, 403 

White-cap in amcebic ulcer, 175 

William’s disease, 334 

Willis flotation technique, 267 
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X-rays, double contrast method, 447, 483, 491, 
503 
~~ examination by, 4 

—— in diagnosis of abscess of liver, 223, 225, 232 
of amabiasis, 177, 232, 246, 247 
—— ---—- of carcinoma, 483, 486 
-—-— —--— of ercliac disease, 409 
of Crohn’s disease, 516, 518 
of diverticulitis, 524 
——— — -— of dysentery, 79 
- of intussusception, 526 
—— -—— of mucous colitis, 427 
——- —-- of polyposis, 491 
of sprue, 381 
of steatorrhoa, 413 

—-— —--— of syphilis, 507 

-—- ——- of tuberculosis, 503, 505 

—— —— of ulcerative colitis, 442, 444, 446, 463 
---— in sigmoidoscopy, 17, 18 
—-— in treatment of actinomycosis, 498. See 

also nema, barium, Barium meal 

Xerophthalmia, 413 
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Y bacillus, 36, 39, 65 
geographical distribution of, 136-150 
Yatren, see Quinoxyl 
Yeast and sprue, 339, 240, 350 
— - for cmliac disease, 408, 409 
——— PP factor in, 328, 335. 
See also Marmite, Oidium 
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Zenker’s necrosis, 156 
Ziemann’s tube, &4 
Zinc ionization, 453 


